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21 Knowledge Management 18203 

21.1 About This Chapter 18204 

This chapter aims at educating readers on the potential benefits that CBR can offer 18205 
to help identify, evaluate, capture, store, and retrieve an organisation’s knowledge 18206 
assets. Understanding of all previous chapters is desirable, but not crucial.  18207 

21.2 General Aspects 18208 

In a wider sense, KM is about managing certain kinds of knowledge. So, why would 18209 
a book about case-based reasoning include a chapter on knowledge management 18210 
(KM)? An answer to this question is the main purpose of this chapter. First, we 18211 
examine KM problems, the nature of its processes, its goals and its cycle. Then we 18212 
compare the CBR and the KM cycles. Next, we illustrate how methods from the CBR 18213 
methodology can be used to implement KM processes. Last, we discuss for what KM 18214 
tasks CBR should be used.  18215 

Knowledge management (KM) concerns methods that aim at organising, 18216 
coordinating, planning, commanding, and controlling knowledge assets in an 18217 
organisation. Because organisations can vary from a small team to hundreds of 18218 
thousands of members, KM appears in multiple scales. Knowledge also has its several 18219 
facets, making KM an even broader field. Some specific areas such as Library and 18220 
Information Science (LIS), whose professionals are in charge of managing knowledge 18221 
in libraries, have a strong and large agenda for KM. Another field with a wide role is 18222 
Management and Organisational Science, as it comprises specialists in organisations. 18223 
Other fields playing a significant role in KM are the computing fields such as 18224 
Computer Science, Information Systems, Software Engineering, and Information 18225 
Technology, with the role of implementing computational solutions for KM. This last 18226 
facet is what we present here, specifically, how to use CBR to perform multiple KM 18227 
processes.  18228 

21.3 Knowledge Management  18229 

We now want to introduce KM in a bit more detail. Because of the dependency on 18230 
the concept of knowledge in KM, we will discuss the term knowledge.  Next, we will 18231 
associate knowledge with decision making. This is a way to model the context of 18232 
knowledge, decisions, and problems. Next, we present a few KM problem situations, 18233 
the nature of KM, its processes and its cycle. 18234 
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21.3.1 Knowledge and Knowledge Management 18235 

Knowledge management is mostly considered as a part of general management in 18236 
organisations. From this point of view, knowledge is considered as an abstract 18237 
collection of assets. As with other managed assets, it has to be made clear how the 18238 
knowledge is obtained, formulated, stored and used for different purposes. 18239 

Knowledge has no unique and precise definition; it is used in different perspectives. 18240 
The literature suggests six different perspectives to conceptualize knowledge. In this 18241 
chapter, we are mostly interested in and will be using the perspective of, knowledge as 18242 
that which enables the use of information to make a decision. In knowledge 18243 
management, decisions are made to deliver organisational processes.  18244 

21.3.2 Knowledge and Decision Making 18245 

Consider the model of decision making and problem solving given in Fig. 21.1. 18246 
Decision making comprises three steps. Intelligence refers to gathering information 18247 
about the problem. Design is about identifying what approaches could be used to reach 18248 
a decision that will enable the originating problem to be solved. It is in the Choice step 18249 
that one approach is chosen, which entails determining the potential outcome of each 18250 
approach so that the one with best expected result is selected. Both implementation of 18251 
the approach and monitoring are part of problem solving. 18252 

 18253 
 18254 
 18255 
 18256 
 18257 
 18258 
 18259 
 18260 
 18261 
 18262 
 18263 
Fig. 21.1 Decision making and problem solving simplified model 18264 
 18265 
The steps in this model of decision making use knowledge in different ways. 18266 

Knowledge may be used to gather information during intelligence. It is used to execute 18267 
the design step because it takes knowledge to recognise when an approach has the 18268 
potential to solve a problem. The choice step in the model also uses knowledge. It 18269 
entails the prediction of results with the comparison between potential benefits and 18270 
potential disadvantages. 18271 

The problem-solving model allows us to recognise the use of knowledge in 18272 
knowledge management problems, making it easier to understand the use and reuse of 18273 
knowledge in the CBR methodology. Next, we discuss some KM problems where KM 18274 
steps can be implemented to solve knowledge-related problems.  18275 
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21.3.3 Some Knowledge Management Problems 18276 

Consulting companies typically employ qualified personnel to provide knowledge 18277 
services to their clients. A typical problem is that these companies do not document 18278 
what they know.  18279 

Manufacturing organisations have problems with organizing knowledge about 18280 
machinery. Experience determines when to stop machinery for maintenance. Members 18281 
who have this knowledge need to share what they learn so this individual knowledge 18282 
becomes organisational. 18283 

Not specific to any organisation is the need to search for answers to questions or for 18284 
solutions to problems. Here we refer to the search for answers on topics that are 18285 
unknown to the searcher. Searches that today are conducted in Web-based search 18286 
engines not long ago were conducted exclusively by reference librarians. Effectively 18287 
searching the Web or digital libraries, despite seeming mundane today, requires 18288 
knowledge of the field and of the resource. Common areas in which laypersons need 18289 
help are medicine and law. 18290 

An important audience of KM solutions is that of scientists. Their work entails 18291 
production of knowledge and therefore they can immensely benefit from knowledge 18292 
sharing. Consider identifying open research problems in a field or building a complete 18293 
literature review on a topic. Given the current view of interdisciplinary scientific 18294 
challenges and of how collaboration among scientists is viewed as a requirement, 18295 
sharing of scientific knowledge is a major problem. The other task involving scientists 18296 
thus becomes knowledge leveraging. 18297 

This problem can be tackled with KM. The main steps required are capture, store, 18298 
and represent knowledge so it becomes available for distribution and reuse. These steps 18299 
then enable KM processes, commonly referred to as KM tasks, knowledge sharing, 18300 
leveraging, and organisation. 18301 

21.3.4 Knowledge Management: An Organisational Discipline 18302 

Knowledge management (KM) inherits the vagueness of the concept of knowledge 18303 
because it targets the management of knowledge assets. KM is an organisational 18304 
discipline because it is only needed when more than one individual is involved. 18305 
Individuals are equipped with internal KM processes, which are apparently seamless. 18306 
For example, humans do not need an external process to share knowledge with 18307 
themselves. Most humans are able to remember that touching a very hot surface will 18308 
burn their skin. This is a form of sharing with oneself, in analogy to sharing between 18309 
two persons. 18310 

Earlier we stated that problems solved by the use of knowledge in KM are 18311 
organisational in nature. The implication to the model shown in  18312 

Fig. 21.1 is that originating problems are organisational and each step of decision 18313 
making and problem solving requires some form of knowledge. This is an extremely 18314 
important observation.  18315 

Consider that there is an entire field of study dedicated to decision making. Now 18316 
consider that every organisation — be it for profit or non-profit, private or 18317 
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governmental, — even as informal as a group of friends planning a trip — will reach its 18318 
goals by executing processes. Many of those processes require decision making. The 18319 
amount of knowledge involved in reaching goals is thus larger than one can imagine. 18320 
Now consider that all this knowledge should be stored, represented, and ready to be 18321 
distributed and reused. At least it should to the extent that the organisations do not want 18322 
to make wrong decisions or to reinvent the wheel. Granted that for the friends planning 18323 
a trip this does not mean much; but for professional organisations, making the wrong 18324 
decisions or reinventing the wheel means waste. 18325 

The overall aggregated ability of an organisation to make decisions and solve 18326 
problems is reflected in its experience curve. The more experienced an organisation’s 18327 
members are, the better their decisions are likely to be when delivering organisational 18328 
processes. Recording experiences and providing them when applicable is what is done 18329 
with CBR.  18330 

Through implementing KM steps such as creating, distributing, and reusing 18331 
knowledge, the target organisation will be more likely to reach its goals and thus 18332 
achieve its mission. This is because KM steps support other managerial units in better 18333 
executing their own processes. Consequently, it is of utmost importance that the 18334 
knowledge used in the KM steps be closely related to the organisation’s processes.  18335 

As stated before, the knowledge used by an organisation reflects its experience 18336 
curve. A quick overview of an organisation’s activities can reveal whether or not 18337 
processes are completed. Only a deeper and more subjective view will capture the 18338 
impact of mature members, who use knowledge learned through experience. The 18339 
implication is that it is very difficult to demonstrate the value of KM. The outcomes 18340 
generated by knowledge and experience are not typically included in traditional 18341 
quantitative methods based on financial statements. 18342 

The problem of demonstrating the value of KM has been addressed from the 18343 
perspective of LIS. This is not surprising, as library services are all KM processes after 18344 
all. The LIS approach assumes that these hard-to-measure outcomes can be associated 18345 
with an organisation’s mission because they contribute to the organisation’s goals. The 18346 
next section discusses KM goals. 18347 

21.3.4.1 Knowledge Management Goals 18348 
For any organisational unit, goals are conceived to achieve an organisation’s 18349 

mission. Implementing and maintaining KM goals require change management (see 18350 
Chap. 11, Development and Maintenance). For changing and maintaining a culture 18351 
that is suitable for KM, the organisation must implement and enforce a series of goals. 18352 

The first and more general KM goal is to create an infrastructure for KM. Through 18353 
the proper infrastructure, the remaining goals can be reached. KM first needs to 18354 
determine what knowledge is to be managed. It then has to make it transparent to 18355 
organisation’s members who will use KM. They need to be educated on what 18356 
knowledge needs to be managed.  18357 

KM needs to make available to an organisation’s members the proper means for 18358 
knowledge collection, providing them with proper training. The approach shall define 18359 
how the knowledge is to be represented in order to guarantee better accessibility to it. 18360 
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For example, it is crucial that an organisation’s processes (i.e., of the organisation’s 18361 
units) be included in the captured knowledge to ensure reuse.  Knowledge quality is of 18362 
utmost importance and KM must constantly conduct and maintain processes for 18363 
validation and verification of knowledge. Note that all these measures require strong 18364 
leadership support. 18365 

Following simple management principles, the entire process shall be monitored so 18366 
as to guarantee quality and adherence to the chosen approach. Close monitoring of 18367 
these goals will ensure compliance with the organisation’s goals and with the 18368 
fulfilment of its  mission. A better view of KM is given by its cycle. 18369 

21.3.5 Knowledge Management Cycle 18370 

Like CBR, KM has a cycle too. The cycle varies depending upon the organisation it 18371 
aims to serve. There is therefore a spectrum of cycles. The level of abstraction of 18372 
proposed cycles may also vary, and so may the choice of words. 18373 

 18374 
Fig. 21.2. A spectrum of knowledge management cycles 18375 
 18376 
Figure 21.2 shows a minimal cycle on the left. On the right is a more comprehensive 18377 

cycle. Note that they are, in essence, the same. The cycles may be interpreted as 18378 
starting in create or capture knowledge, which can be preceded by reuse. They do not 18379 
end; they continue perpetually, being triggered by organisation’s members who, in 18380 
aggregate, build the organisation’s experience curve. One can also observe a relation to 18381 
the CBR cycle, which we discuss next. 18382 

21.4 Case-Based Reasoning and Knowledge Management 18383 

We have been discussing KM; we now turn our attention back to CBR so we can 18384 
compare them. CBR is a reasoning methodology that relies on recalling learned and 18385 
stored experiences and adapting them to solve new problems. KM is an organisational 18386 
function that aims at embedding knowledge in processes in support of an organisation’s 18387 
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mission. It would be also accurate to describe CBR as a methodology that embeds 18388 
knowledge to make decisions and solve problems. Furthermore, it would also be 18389 
accurate to describe KM as a function that supports decision making by recalling 18390 
existing experiences and adapting them to deliver organisational processes. In fact, they 18391 
are both inherently the same concept, CBR emphasizing the computational aspects and 18392 
KM the organisational functions. We may note that in KM the experiences need not be, 18393 
and are usually not, represented as they are in CBR systems.  18394 

The affinities between CBR and KM become explicit as we compare both their 18395 
cycles. Recall Chap. 2, Basic CBR Elements, where we introduced the CBR process 18396 
model through a series of tasks, problem formulation, retrieve, reuse, revise, and retain. 18397 
These tasks comprise the CBR cycle. Figure 21.3 shows both cycles.  18398 

 18399 
Fig. 21.3. CBR and KM cycles 18400 
 18401 
As previously discussed, the cycles are quite similar. The CBR cycle describes the 18402 

use of the CBR process while the KM cycle focuses on the processes of a KM 18403 
organisational unit. The following section explains and illustrates the use of CBR 18404 
methodology to implement KM cycles.  18405 

21.5 CBR Implementing KM Cycles 18406 

In this section we illustrate implementations of CBR systems that perform KM 18407 
steps. Interestingly, as KM relates to knowledge, and all CBR tasks involve knowledge, 18408 
it could be argued that all CBR implementations perform some form of KM. 18409 
Nevertheless, if this were true then every intelligent or knowledge-based system could 18410 
always be seen as a KM system. Therefore, we emphasize here that KM performs 18411 
knowledge tasks that are processes of an organisation, and their results will likely 18412 
impact how its goals and mission are achieved. Consequently, CBR should be noted in 18413 
the KM context when a CBR implementation embeds an organisation’s processes in 18414 
any of its CBR knowledge containers. 18415 

retain

retrieve

reuse

revise

store

represent

distributereuse

create/ 
capture



DRAFT D
O N

OT D
IS

TRIB
UTE

472 21.  Knowledge Management 

 

21.5.1 Knowledge Infrastructure and Organisation 18416 

Code reuse is of great demand in software engineering. For this reason, there are 18417 
many efforts to utilize CBR techniques for reuse of code in its various forms. The 18418 
experience factory is one well-structured methodology that goes beyond code reuse. 18419 
The experiences in the factory are not of the form used in CBR systems as pointed out 18420 
in Sect. 11.4.3. 18421 

21.5.1.1 Experience Factory 18422 
When we first mentioned experience factory (EF) in Chap. 11, Development and 18423 

Maintenance, we presented it as a tool to support development and maintenance of 18424 
CBR systems. That was a perspective where EF can support CBR. In this chapter we 18425 
discuss how CBR can be integrated into the EF for managing software engineering 18426 
experiences to implement a KM cycle. Now CBR is providing support for the EF via 18427 
KM. 18428 

This integration of CBR and EF depends on the fact that EF is an organisational 18429 
framework for experiences whereas CBR has the techniques to implement reasoning 18430 
tasks that involve experiences. Using CBR to implement knowledge tasks in the EF 18431 
demonstrates an important and maybe not so obvious benefit of providing a 18432 
computational infrastructure for a KM cycle. In this light, the EF is a KM approach.  18433 

The resulting integrated framework utilizes a series of experience bases. In this 18434 
example, CBR is used to perform knowledge creation, analysis, representation, 18435 
preservation, access, verification, validation, reuse and adaptation, and leveraging. This 18436 
resulting framework is sometimes referred to as an experience-based information 18437 
system. 18438 

21.5.2 Knowledge Organisation and Retrieval 18439 

 A well-known profession that specialises in organising knowledge for access is that 18440 
of reference librarians. A CBR system can potentially realise this entire task. It is, 18441 
however, not ideal to target a system that replaces humans because this would require 18442 
the inclusion of several modules such as base ontologies for commonsense reasoning. 18443 
A rational use of technology is one that complements humans in an integrated 18444 
environment where the strengths of both computers and humans are maximally 18445 
utilized. Consequently, the ideal use of a CBR system for knowledge organisation and 18446 
access would complement the work of reference librarians by providing them 18447 
assistance. This is a solution for reference librarians in three circumstances: (1) 18448 
experienced librarians who struggle to keep up with the exponential growth of 18449 
information resources; (2) novice librarians who are still gaining experience; and (3) 18450 
one-person reference desks in small libraries, as in schools or law offices. 18451 

A CBR system to support reference services is based on its ability to organise 18452 
information, incorporate expertise, and reuse and adapt previous successful answers. 18453 

The input to the system is exactly the same as that received by reference librarians, 18454 
that is, reference questions (see the example in Table 21.1). The domain-independent 18455 
nature of this task requires a categorization of case knowledge. This is easily done by 18456 
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grouping cases based on their domains. This generates the need for two-step retrieval, 18457 
as discussed in Chap. 8, Retrieval. In the first step, a new reference question is used to 18458 
identify its domain. In the second step, the reference question is used as a new problem. 18459 
Cases are question-answer pairs. 18460 

Table 21.1 shows an example of a typical reference question and its original answer. 18461 
These actual question-answer pairs are used to create the cases for the case base. Note 18462 
that the answer includes resources searched by reference librarians. This is the valuable 18463 
knowledge that can be shared with other reference librarians.  18464 

Table 21.1 Question-answer example  18465 
Last Update:  
2006-04-13 23:12:00.0  
Question:  
Patron needs to know what drugs use equine estrogens. She knows about Premarin. Are there 
others? Needs drug names and companies that manufacture them.  
Answer:  
We were only able to find two other drugs in the Physician's Desk Reference (PDR) in this 
category. They are named “Prempro” and “Premphase”. They are described as (..) manufactures 
both of these is named Wyeth Pharmaceuticals, Philadelphia, PA.  
In addition to the PDR, the Seattle Public Library has the following resources which cover this 
topic. These books are located on the 5th floor of the Central Library. 1. “Complete guide to 
prescription and non-prescription drugs”. by HP Books, c1983- Call #: 615.1 C73865 2. “The 
Essential guide to prescription drugs”. by Harper and Row, c1977- Call #: 615.1 L852E 3. 
“Prescription drugs” by the editors of Consumer guide. Call#: 615.1 P925  
Keywords:  
estrogen, horses, drugs, nonprescription  
This material is from the QuestionPoint Global Knowledge Base.  

Question and answers like the one in Table 21.1 are fit to categories of questions, 18466 
and then simplified for easier matching as a case. Each category shares similar 18467 
resources for search. Table 21.2 shows examples of two cases originating from actual 18468 
searches that can be shared among reference librarians.  18469 

Table 21.2 Category question and search sources  18470 
Question  Answer 
Drugs (Other)  
General (which drugs use 
equine estrogens)  

Physician’s Desk Reference (PDR)  
Complete Guide to prescription and non-prescription drugs (book)  

Statistics (death-rate)  
Treatment (Hepatitis C)  
Disease (Hepatitis C)  
General (Hepatitis C,  
infectious disease)  

New York Public Library, Manhattan Branch 
(http://www.nypl.org/branch/central_units/mm/midman.html; Centre 
for Disease Control (FAQs); Gale Encyclopedia of Medicine; 
Medline Plus and HOAH; National Centre for Infectious Diseases; 
The Hepatitis Info Network, National Institute of Diabetes and 
Digestive & Kidney Diseases  

These elements can be worked as case solutions in multiple ways. Some of the 18471 
textual elements would need methods as discussed in Chap. 17, Textual CBR. The 18472 
reuse of previous solution, requires adaptation methods, as discussed in Chap. 9, 18473 
Adaptation. 18474 

With the goal of utilizing the strengths of both humans and computers, such a 18475 
system would capture expertise embedded in a librarian’s answers. Such expertise 18476 
might otherwise never be explicitly stored. These domain-specific case bases could be 18477 
potentially shared as cloud resources so librarians anywhere could access and reuse the 18478 
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expertise. This would give more time to reference librarians to use their intelligence to 18479 
unravel hard cases, that is, searches that are novel and challenging. These unusual and 18480 
challenging reference questions could also be shared among many human professionals 18481 
who could use the precious time freed from repeated searches to find new solutions. 18482 

This use of CBR in support of reference librarians is also an example of the 18483 
closeness of knowledge distribution and information retrieval. The association between 18484 
CBR and information retrieval is later discussed in Appendix B, Relations and 18485 
Comparisons with Other Techniques. 18486 

21.5.3 Knowledge Retrieval and Reuse 18487 

Retrieval and distribution are inherently connected. Retrieval functions for CBR 18488 
have been extensively discussed in Chaps. 8 and 14. The implication for KM is in the 18489 
distribution because it should be made in a way that motivates other KM processes 18490 
(e.g., sharing, leveraging, and reuse). 18491 

One of the main recommendations in knowledge distribution is to present the 18492 
knowledge to a potential user when and where it is needed. This implies that KM 18493 
approaches should be embedded in the environment of the users rather than create new 18494 
standalone tools for knowledge distribution. 18495 

There are a variety of modes for knowledge distribution. The two main categories 18496 
are passive and active. Passive modes require the user’s initiative whereas in active 18497 
modes knowledge is distributed without the user’s request. Another dimension of 18498 
distribution refers to the number users receiving it; distribution can be broadcast or 18499 
personalized. Based on the principle mentioned above, the ideal is the active move with 18500 
personalized distribution delivered in the context of the process for which it is needed, 18501 
that is, where and when it can be reused. 18502 

21.5.3.1 Knowledge Reuse 18503 
A properly designed infrastructure for knowledge organisation, distribution and 18504 

access is the main benefit of supporting knowledge transfer. This support of knowledge 18505 
transfer is crucial in all fields, so an organisation’s members can make the right 18506 
decisions that will help their organisation achieve its mission and prevent undesired 18507 
consequences. In some domains the mission of these organisations involves critical 18508 
aspects like well-being, order, and safety, whereas undesired consequences may 18509 
include loss of lives. Such organisations are, for instance, dedicated to healthcare and 18510 
security. Next, we describe an application of CBR for knowledge transfer and reuse for 18511 
such organisations. 18512 

Most organisations today collect lessons learned. One of the early adopters are 18513 
governmental organisations with members in thousands that use advanced 18514 
technologies. Examples are space agencies and military organisations. A substantial 18515 
part of the work in such organisations is in simulated exercises, after which members 18516 
are asked to describe what they learned and store this information in  lessons learned 18517 
systems.  18518 

Lessons learned are described and captured in a variety of forms. A complete 18519 
lessons learned must include a series of contents, namely, the learned strategy, how it 18520 
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was learned, and how it is applicable for reuse. Extensive work has been done on 18521 
delineating attributes that characterise high-quality repositories. For reuse, it is 18522 
essential that these contents be included.  18523 

Just as there are many ways in which lessons learned can be distributed, there are 18524 
also different ways they can be reused. In general terms, when processes or operations 18525 
are to be delivered manually by humans, lessons must be presented to these humans at 18526 
the time and in the context of the processes for which lessons are applicable.  18527 

Consider a KM approach that uses CBR integrated into a system for planning 18528 
operations. The plan is designed one task at a time. The case-based KM system can 18529 
track each task included in the plan and search its repository for lessons that are 18530 
applicable to each task. 18531 

Table 21.3 New query interpreted by the case-based lessons learned system 18532 
Target	process:	 transport	supplies	to	affected	area	

Specific	contextual	indices:	 disaster	relief	
Suppose an operation is needed for disaster relief. The plan being created includes 18533 

tasks to bring personnel and medical supplies and to rescue the wounded. The step in 18534 
the plan is a target operation process, “transport supplies to affected area”. This is the 18535 
most important index used by the case-based lessons learned system. This is what we 18536 
mean by embedding the target process in the knowledge unit. There must be a way that 18537 
the KM system can recognise these processes to match them against its knowledge 18538 
repository whenever they are about to be executed by an organisation’s member. The 18539 
case-based KM system creates the new query as in Table 21.3. 18540 

Table 21.4 Knowledge unit in form of a case  18541 
Target process: transport supplies to affected area 
Specific contextual indices: disaster relief 
Lesson strategy: include disaster medical supplies, that is, those that direct limited 

resources to the greatest number of individuals (as opposed to 
emergency medical supplies that direct maximal resources to a small 
number of individuals) 

Table 21.4 shows the case that was retrieved when the query was submitted. Note 18542 
that the requirement that knowledge has to be distributed when and where it is useful 18543 
poses high demands on the similarity threshold. Most or all the indices should match 18544 
for a case to be distributed. This type of proactive distribution requires caution, as 18545 
useless interruptions are not tolerated. 18546 

This is a simple example of a lesson that changes a facet of a plan based on a 18547 
specificity that needs to be made available to the user in charge of planning the 18548 
operation at the time and in the context in which it was needed, where it is applicable.  18549 

Though it may seem that the lesson content is obvious, when considering the 18550 
multiple nature of operations that users may be subject to, lessons targeting specificities 18551 
of each operation context are extremely important. The automated inclusion of lessons 18552 
learned in simulated operations has been shown to reduce casualties significantly. 18553 
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21.5.4 Knowledge Sharing 18554 

Knowledge sharing may be the most popular KM task. There are two very distinct 18555 
reasons why knowledge sharing is challenging. The first is due to the nature of people, 18556 
the second is due to the nature of knowledge. 18557 

Knowledge sharing within oneself is the simple remembering of an episode. Once 18558 
you learn how to better perform a task, you usually remember that. But even the closest 18559 
human to you will not benefit from the knowledge you have unless you explicitly share 18560 
it. Knowledge sharing thus is only an issue when more than one member has the 18561 
potential to reuse the knowledge. Knowledge sharing requires awareness of the 18562 
possession of the knowledge, complete lack of barriers for sharing, understanding the 18563 
knowledge needs of others, and opportunity for sharing. 18564 

Knowledge can be of a heterogeneous character and will usually have different 18565 
sources that can be in conflict. Consider an example. Suppose a company can produce 18566 
a product in two different ways, one that is environmentally friendly and the other that 18567 
is not but is cheaper to produce. For both environmental friendliness and economic 18568 
feasibility, the same organisation may have members who will give conflicting 18569 
recommendations based on the goals of their departments. A final decision has to be 18570 
made that combines knowledge shared by both.  18571 

21.5.4.1 Sharing and Leveraging in Science Collaboratories 18572 
Collaboratories are virtual organisations that aggregate individuals working with a 18573 

scientific purpose. When the users of a KM system are scientists and engineers who 18574 
produce scientific knowledge, then a KM cycle can support knowledge representation, 18575 
sharing, transfer, and leveraging.  18576 

The main challenge in collaboratories is the vocabulary and the adoption of an 18577 
agreed format for knowledge representation. Ways to promote knowledge sharing 18578 
include easy visualisation of colleagues’ works, associations between works that have a 18579 
methodological or topic overlap, and active distribution of knowledge. Above all, 18580 
interfaces should be simple and contents minimal but sufficient so others can recognise 18581 
the potential of collaboration.  18582 

As previously discussed, as with other KM efforts, demonstrating results is always a 18583 
challenge. In scientific collaboratories, however, once scientists share their findings, 18584 
they can also be asked to relate their work to that of others. Those relations when 18585 
informed by scientists are evidence of knowledge sharing. At times, scientists will 18586 
explicitly indicate an association between two knowledge units where the latter 18587 
leverages knowledge of the former. 18588 

The contribution of CBR to collaboratories is multifold. Initially, CBR can guide the 18589 
format of knowledge units that are contributed, linked, and shared. CBR can support a 18590 
problem-oriented retrieval for search and for opportunities for active knowledge 18591 
distribution. 18592 

The CBR guidance on formatting scientific contributions is to represent them as 18593 
problem-solution pairs. Usually, KM approaches encourage users to share knowledge 18594 
once it is learned. For scientific communities, sharing should occur before the process 18595 
is completed and the novel scientific contribution is learned. This is because sharing 18596 



DRAFT D
O N

OT D
IS

TRIB
UTE

21.6.  For Which KM Tasks Should I Use CBR?  477 
 

 

motivations and ongoing research questions or hypotheses encourages collaboration. 18597 
Sharing only after the fact will encourage knowledge leveraging but not collaboration 18598 
(i.e., at least the opportunity to collaborate on that specific effort has passed). The 18599 
knowledge format we demonstrate in Table 21.5 has three temporal dimensions for 18600 
problem-solution cases. Note that the shaded last two rows represent the problem, that 18601 
is, indexing elements; the two first rows are the solution, the reuse elements. 18602 

Table 21.5. Format for scientific contributions 18603 
Prior Ongoing  Completed 
State what is known and what 
needs to be learned 

Declare what you are trying to 
learn, hypotheses 

State what you learned 

State the support for this State what will be done to learn it, 
experimental design 

State the support, your 
results 

Where this knowledge is 
applicable 

Explain its usefulness, where this 
is applicable 

Task or process for which 
this knowledge is applicable 

More specific details More specific details More specific details 

Now we give an example of a prior and a completed unit that reveals another benefit 18604 
of this format. It is both an example and a statement about this representation. For prior 18605 
motivation, “it is hard to motivate users to contribute to KM systems”. As support, 18606 
many references can be used. For indexing elements of the prior case, “This is 18607 
knowledge applicable in designing, developing, and deploying KM systems”. The 18608 
specifics are, “KM system is of the type repository-based”. A completed unit would be 18609 
for what was learned: “by using a structured representation format like the one in Table 18610 
21.5, it becomes easier to generate reports about knowledge entered in the KM 18611 
systems”. For completed support we would have, “we learned that providing reports to 18612 
the users is a motivation for their use of the system”. 18613 

21.6 For Which KM Tasks Should I Use CBR? 18614 

Service organisations like consulting businesses realise their mission through the 18615 
work of people. Regardless of whether service employees are of high or low level of 18616 
qualification, there is a lot of knowledge they use that is kept in their minds. This is a 18617 
situation where building a CBR system to capture and store experiential knowledge can 18618 
be beneficial.  18619 

In Chap. 12, Advanced CBR Elements, we discussed contexts and distinguished 18620 
different levels. We stated that CBR favour a group level. Often, such a level is given 18621 
when one considers KM in companies.  18622 

A well-designed interface for capturing experiences is crucial for success. All goals 18623 
discussed in Sects. 21.3.4.1 need to be in place. Cases need to be represented as 18624 
problem-solution pairs, where one index to guide retrieval is the target process for 18625 
which experiential knowledge is applicable. The similarity will give a high weight for 18626 
this attribute, while determining its applicability with specific features that will 18627 
discriminate applicable situations. For example, an experience only applicable in the 18628 
evening may have been learned; thus we do not want this to be distributed if the 18629 
process is to be delivered during the day.  18630 
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Before starting a new project, the employees themselves or their supervisors can 18631 
search the system for applicable experiential knowledge. This is also an opportunity for 18632 
knowledge capture. The reuse step after distribution (i.e., retrieval) should allow for 18633 
adaptation, i.e., for users to enter new experiences they are reminded of when using the 18634 
system. CBR methodology entails knowledge adaptation as an essential element of its 18635 
underlying methodology. CBR is based on the notion of reusing and adapting previous 18636 
experiences. Adaptation methods are discussed in Chap. 9. Adaptation can also lead to 18637 
knowledge creation. Additionally, a thorough analysis of previous knowledge may 18638 
reveal gaps that can guide new simulations to learning missing knowledge. 18639 

The importance of adapting knowledge is significant. Consider the cycle of 18640 
knowledge reuse implemented by humans obtaining knowledge from experts to search 18641 
(i.e., for experts), negotiate (i.e., contact, schedule meetings), retrieve (i.e., elicit 18642 
knowledge from experts), and adapt. Studies show that the effort allocated for adapting 18643 
knowledge is greater than the effort needed for the three other individual steps.  18644 

It is therefore expected that the improved ability to automate knowledge adaptation 18645 
will be more beneficial than improvements to search or distribution. This speculation is 18646 
supported by the current level of sophistication that search methods have reached; it 18647 
seems that new improvements in search would produce increasingly smaller benefits,  18648 
while even a small improvement in adaptation may lead to significant benefits. 18649 

If human experts, who have learned through experience, are not available, then 18650 
experiential knowledge might be available in documents. If documents entail problem-18651 
solution pairs that contain useful and reusable knowledge, one possibility is to rely on 18652 
textual CBR methods, discussed in Chap. 17, to create a CBR system to reuse such 18653 
knowledge.  18654 

It may also be the case that previous episodes of problem solving are recorded in 18655 
structured databases with distinct fields. Consider examining if these fields individually 18656 
retain problem and solution values. Then, the next step is to conceive a similarity 18657 
measure and use those records as cases. 18658 

Examples in Sect. 21.5 illustrate many ways in which CBR is used to implement 18659 
KM tasks. These implementations illustrate how CBR can be used as a computational 18660 
methodology for KM. Furthermore, they have two other benefits. One is to document 18661 
an organisation’s intellectual assets. The other is that, as processes are embedded in the 18662 
stored knowledge, they can be easily associated with an organisation’s mission, making 18663 
the implementation also an instrument to demonstrate the value of KM. 18664 

21.7 Tools 18665 

All CBR tools previously mentioned in previous chapters (e.g., CBRWorks, Orenge, 18666 
jColibri) can be used for knowledge management tasks. Other tools available for 18667 
knowledge management (e.g., Microsoft® Sharepoint) are widely used in organisations 18668 
for collaboration and content and document management. These tools, however, are not 18669 
designed to perform KM tasks themselves; they do not include CBR. The human users 18670 
of those tools have to perform the reasoning tasks themselves.  18671 
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21.8 Chapter Summary 18672 

Knowledge management (KM) concerns the proper allocation, coordination and 18673 
planning of an organisation’s intellectual assets. Despite being an organisational 18674 
problem, its solutions span multiple disciplines. The perspective adopted here is that of 18675 
information technology, using the CBR methodology to perform KM tasks. 18676 

The information technology perspective of KM recognises knowledge as what 18677 
enables decision making and problem solving. From this view, multiple organisational 18678 
processes in virtually every domain can benefit from KM. KM embeds knowledge for 18679 
quality decision making while members deliver organisational processes. 18680 

One of the main challenges of KM is demonstrating its effectiveness. Because it 18681 
aims at supporting organisational processes, and these processes can be associated with 18682 
an organisation’s mission, knowledge units can be linked to an organisation’s mission. 18683 
Explicitly representing them in a CBR system will help document KM steps, its efforts, 18684 
uses, results, and impact. 18685 

The relation between KM and CBR is intrinsic. Their cycles reveal that both have 18686 
manipulation and reuse of knowledge at the core. Consequently, CBR can be used to 18687 
perform multiple KM steps. This chapter concludes by describing which KM tasks can 18688 
be implemented with CBR. 18689 

21.9 Background Information 18690 

A review of the work done through 2005 is discussed in Althoff and Weber (2006). 18691 
The six definitions of knowledge are given in Alavi and Leidner (2001). (1) 18692 

Knowledge can be considered a process that applies expertise. (2) Knowledge is a 18693 
capability because it can alter the outcome of a process. (3) Knowledge is an object and 18694 
thus can be manipulated. (4) Knowledge can be a condition when it accesses 18695 
information. (5) Knowledge is related to understanding and thus it is related to 18696 
learning. (6) Knowledge can be also described as information that is tailored to a 18697 
particular individual or situation. 18698 

The simplified decision making and problem solving model was proposed by Huber 18699 
(1980). The problem of the relation between different challenges for KM was 18700 
investigated in the IMCOD project; see Bachmann and Dridi (1994). 18701 

The difficulty of demonstrating the value of any KM effort was addressed in Abels 18702 
et al. (2002 and 2004). They explain that outcomes generated by knowledge and 18703 
experience are not suitable for traditional quantitative methods based on financial 18704 
statements. They identify and measure the value of library services by associating them 18705 
to the organisation’s mission because they contribute to the organisation’s goals ─ the 18706 
CLIS method. Examples of those library services are timely support for decision 18707 
making and for the development of policies. 18708 

The knowledge cycle presented in Fig. 21.2 with only four steps was suggested by 18709 
Weber and Kaplan (2003) as a conceptual cycle. It suggests that these steps are always 18710 
represented in every proposed knowledge cycle and can entail all variations of the 18711 
tasks. 18712 
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The goals we discuss that an organisation must meet for successful KM have been 18713 
devised by Marshall et al. (1996). They studied the relationship between management 18714 
success and financial health through the intrinsic relationship between risk 18715 
management and knowledge management. These authors strongly support the use of 18716 
technology for implementing KM tasks. They argue that, to be truly effective, KM 18717 
requires organisational change, making the organisation responsible for directing the 18718 
change by implementing and enforcing a series of KM goals.  18719 

The association between the CBR and KM cycles has been discussed in the 18720 
literature before (e.g., Watson 2003). In his book, the minimal cycle is described 18721 
through four steps called acquire, analyse, preserve, and use knowledge. 18722 

Aamodt and Plaza (1994) introduce the CBR cycle and names the four R’s in the 18723 
cycle, retrieve, reuse, revise, and retain, which has been discussed in Chap. 2, Basic 18724 
CBR Elements. 18725 

A CBR system to complement the work of reference librarians along the lines we 18726 
described in Sect. 21.5.2, including its tables, was proposed by Bui (2007), who utilizes 18727 
examples from QuestionPoint − an online reference service made available to the 18728 
public courtesy of the New York Public Library. See 18729 
http://www.questionpoint.org/crs/servlet/org.oclc.home.BuildPage. 18730 

A review of knowledge distribution is given in Weber et al. (2001). The review 18731 
categorizes, describes and exemplifies multiple modes and their uses in KM systems. 18732 

Barriers to knowledge sharing have been extensively discussed in multiple 18733 
publications. See, for example, Weber (2007), Disterer (2001), and Szulanski (1996). 18734 

Science collaboratories have been defined in Wulf (1993) and described in Finholt 18735 
and Olson (1997). Weber et al. (2006, 2008) describe the development of a KM 18736 
approach to support scientists where knowledge sharing is demonstrated via 18737 
associations entered by scientists. Weber et al. (2008) describes the use of the format 18738 
exemplified in Table 21.5. 18739 

Jacobsen and Prusak (2006) present the results of a study describing the proportion 18740 
of effort allocated to different knowledge tasks. Their results are as follows: “Searching 18741 
for knowledge, 10.2%; scheduling meetings with experts, 6.2%; eliciting knowledge 18742 
from experts, 37.7%; adapting knowledge gained, 45.9%”. They conclude that the 18743 
future payoffs will be on strategies that facilitate knowledge adaptation. 18744 

The experience factory (EF) model (Basili 1995) is an organisational approach for 18745 
continuously learning from experience. Therefore, CBR is an obvious implementation 18746 
technology for an EF (Henninger, 1995). It has been integrated with CBR by these 18747 
authors: Althoff and Wilke (1997), Tautz and Althoff (1997), and Althoff et al. (1998).  18748 

Weber et al. (2001) describe and illustrate the potential positive consequences of 18749 
adopting the CBR methodology. This article integrates ideas collected from the AAAI 18750 
Intelligent Lessons Learned Systems Workshop (Aha and Weber 2000). For the 18751 
practical adoption of CBR as the underlying framework for lessons learned, Weber et 18752 
al. (2001) propose a case representation for lessons learned. The case representation 18753 
was later used in the monitored distribution (MD) approach for proactive distribution 18754 
of lessons learned (Aha et al. 2001). A description of lessons learned includes the 18755 
organisational process that it targets. Therefore, MD can be integrated with 18756 
organisational systems. MD motivates the reuse of a knowledge artefact by bringing to 18757 
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the attention of the user when and where it is applicable and by including a rationale 18758 
for its reuse (Weber and Aha 2003). The benefit of the MD approach has been 18759 
demonstrated in an experiment that simulates military operations planned with and 18760 
without the reuse of lessons learned, taken from the NLLS (Navy Lessons Learned 18761 
System) repository. 18762 

21.10 Exercises 18763 

Exercise 1 18764 
Describe a KM task that is seamlessly performed internally by individuals. 18765 
Exercise 2 18766 
How are the KM and CBR cycles distinguished? 18767 
Exercise 3 18768 
A user submits a knowledge artefact to a KM system and creates a link that 18769 

associates this new artefact with a previous one and labels the association “uses”. What 18770 
kind of KM task was performed by the user while creating the new artefact? 18771 

(    ) sharing (    ) leveraging (    ) creating (    ) associating 18772 
Exercise 4 18773 
Identify a KM task you are familiar with currently being performed by humans. 18774 
Exercise 5 18775 
Identify a KM task you are familiar with currently being performed by a computer 18776 

system. 18777 
Exercise 6 18778 
What kind of system would you recommend to a KM task you are familiar with 18779 

currently being performed by humans. 18780 
Exercise 7 18781 
An industry recently replaced some production line workers with robots. Instead of 18782 

firing the workers, the management trained them to observe the quality of the produced 18783 
parts so they could indicate when wear and tear required the robots to be removed for 18784 
maintenance. The problem was that when the workers realise that parts were coming 18785 
out with defects, too many had already been produced, causing excessive parts to be 18786 
rejected. What kind of KM approach would you propose that could potentially decrease 18787 
the volume of rejected parts? 18788 
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