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Abstract. Because they routinely work with intangible goods, software
organizations need to be aware of the importance of knowledge. Different
knowledge management approaches exist in the literature to help them manage
this fundamental asset. However, the current approaches suffer from different
problems, like dealing only with explicit knowledge (e.g. in the form of best
practices), or focusing on “on demand” knowledge access. In this paper we
present aricher, pro-active, knowledge management approach suitable for small
or medium organizations. We report on an experiment we conducted with our
mode!.
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1 Introduction

The software business deals essentially with intangible goods, the main one being the
knowledge of the members of an organization: the technology evolves on aday to day
basis, each new software project requires to learn a new application domain and new
business rules, etc. Acknowledging this situation, research proposed techniques to
help capture and disseminate knowledge in software organizations (e.g. project
review [4,5], the experience factory [2]).

We identified some problems with these techniques: They require a sizeable
investment (in time, people, or process) more suitable to larger organizations; they
focus on explicit knowledge (e.g. in the form of guidelines or best practices); and they
reguire the usersto “pull” (look for) the knowledge from arepository.

In this paper, we propose an approach adapted to small and medium organizations.
It is based on a model by Dixon [6] for pro-active knowledge dissemination and a
technique called Learning History [8] that allows richer knowledge transfer: In
Section 2, we review some models for knowledge management, including Dixon’s
model. In Section (3) we present the Learning History technique. We describe our
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approach in Section 4, and present a case study in Section 5. We finish with a
discussion of related work 6, and our conclusions 7.

2 Knowledge M anagement

Individuals in organization create and communicate knowledge naturally as part of
their work. For example, when one applies a known technique to a new situation, a
broader understanding of the technique is created, and when people discuss their
problems, exchanging ideas and possible solutions they are sharing or transferring
knowledge. One of the purpose of knowledge management is to promote these
activities on alarger scale and more efficiently.

Kleiner and Roth [9] explain that if people act collectively in organizations, they
learn individually. Given an event, each one will have its own interpretation of what
happened, why and how. That is why formal techniques are proposed to help people
learn in group and from each other. One such model is that of Dixon [6]. In this
model (Figure 1), ateam performs atask, reaching a given result (satisfactory or not).
From this the team must pause and reflect on what happened and its actions
contributed to the result obtained. After this activity, the team has captured and
expressed new knowledge (how the action “created” the result) and is in a better
position to perform a new, similar, task.
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Fig. 1. Creation and transfer of common knowledge (from [6, p.20])

But the knowledge aso need to be transferred to other members of the
organization. For this, a knowledge transfer system must be selected, the knowledge
must be expressed in a form that will alow its transfer (e.g. in a list of “lessons
learned”) and, finally, it must be transferred to another team that will integrate it and
will be able to use it to perform its tasks. Dixon proposes five knowledge transfer
systems according to three dimensions: Who will receive the knowledge? (Do they
perform a similar task? What is their learning capacity?) What is the nature of the
task? (Repetitive? Frequent?) What kind of knowledge is transferred? (Tacit or
explicit?) We will focus on the far transfer system that targets transfer of tacit
knowledge between two teams performing similar non-routine tasks in differing
contexts.
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3 Learning History

Learning History is atechnique that aims at capturing not only the results of a project
of interest, but the mental processes, feelings or opinions of the project’s members
[11, p.531]. It is a technique for capturing and disseminating knowledge from the
various perspectives of the participants of the project. A learning history is the story
of the events as told by the people who participated in it. It should present the points
of view of all the participants including contradictions and conflicting views. Its goal
is not to reach afinal verdict or lesson from the event but to present the facts as they
were perceived by the participants, alowing the reader to build his-her own
understanding and learn from it [8].

Basicaly a learning history is a two-column document where the right column
presents the story as told by the participants and the left column presents comments
and analyses made by the historian (see example in Figure 4). The story is organized
in sections presenting the various notable results of the project covered.

Kleiner and Roth [8] propose a process for the construction and use of learning
history (Figure 2): Planning, where the scope of the project is defined and its “ notable
results’ —that justify the need for knowledge transfer— identified. Reflective
research, where the stories are collected interviewing the relevant persons.
Didtillation, where the relevant topics are selected by the historian to be, later, refined
in a form suitable for reading. Writing, where the document is created. Validation,
where the document is validated by the people who told the stories. Dissemination,
where a recelving team reads the story, discusses it and tries to relate it to its
experience to build its own knowledge. Finaly, there is a possible publication of the
story for alarger public.
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Fig. 2. A process for the construction and use of learning history (from [8])

Some interesting characteristics of learning history are: (i) it includes much more
than the mere facts of the project, by telling their stories, people include their
opinions, sentiments, belief in the tale; (ii) contradictory opinions may (and should)
appear, presenting al the points of view and giving room for the interpretation of the
events and results in their broader context; (iii) the “knowledge” embodied in the
story is not explicited (e.g. asin best practices or lessons learned), but the participants
in the dissemination must construct it from the story and from their own experience
and discussion; (iv) although learning histories are mainly presented as large projects
resulting in entire books [3,8], it is our experience that they may be done on a smaller
scale.

1 or chaptersfor larger stories.
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4 Knowledge Dissemination with Learning History

This paper details a knowledge management proposition attending to the following
requirements: Lightweight approach suitable for small or medium organizations;
Richer approach allowing to transfer not only the lessons learned, but their context;
Proactive approach where the knowledge is “pushed” to the members of the
organization instead of being “pulled” by them when need arises.
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Fig. 3. Mapping of the learning history process to Dixon’s knowledge cycle

We are interested in the kind of knowledge gained during software projects. This
kind of knowledge falls in what Dixon [6] calls “common knowledge” and we will
therefore follow her knowledge cycle proposal (already presented in Figure 1). One of
the steps of this cycle is the selection of atransfer system. Given the characteristics of
software projects and their executing team (each project is unique, transfer is from
one team to another team doing a similar, non-routine, task in differing contexts), we
chose the “far transfer” system. This system is also well suited because it emphasizes
apro-active (push) dissemination.

It should be noted that two additional characteristics of the far transfer system are
the independence on technology and the possibility of transferring tacit knowledge.
Given the requirements we set for our proposal (particularly the rich context) and the
additional characteristics of the far transfer system, we chose the learning history
technique to implement Dixon’s knowledge cycle. Figure 3 illustrates how we

2 Note that the push model does not exclude the possibility of pulling knowledge when
needed.
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mapped the learning history process to Dixon’s model. Concretely, our proposal isthe
following: (i) A team redlizes a software project (e.g. development of a new system);
(i) some significant result is obtained that justifies preserving the knowledge gained;
(iii) interviews of the relevant project members are planned and conducted, this
corresponds to Dixon's activity where the team reflects on the relation between its
action and the results, it is also the 1st and 2nd steps in the learning history process
(planning and reflexive research); (iv) knowledge is converted in a form suitable for
dissemination in the next 3 steps of the learning history process (distillation, writing
and validation); (v) later, at the beginning of a new project by another team, the story
is recovered (we will see how soon) and the receiving team adapts the knowledge to
its own necessities during a dissemination meeting (see below); (vi) the history may
eventually be published so that it is available to other teams on a*“ pull” basis.

To complete the description of our proposal, we need to explain how the
dissemination occurs. Before starting a new project, a learning history of interest is
selected from arepository and presented and discussed within the receiving team. For
this, one must first, find a story of interest for a given team and project, and second,
concretely use it for knowledge dissemination.

We propose to add to the learning history a tagging system where the various
topics treated in the story would be marked according to some categories coming
from a taxonomy such as the one proposed in [7]. For example, a particular topic
would be tagged “ concept=process; instance=USDP" for a topic dealing with how the
USDP was used in a project. At the beginning of a new project, the project leader
selects, from the taxonomy, some concepts s-he would like to improve in the team.
This could be done based on past mistake on other projects, or on an evaluation of the
critical risks for the new project. Given these concepts of interest, s-he would look in
the base of story for some stories dealing with these concepts.

The dissemination is done in a workshop (meeting) structured as follows. Firgt, a
week in advance, all members of the receiving team receive a copy of the learning
history and some instruction on how to prepare for the dissemination meeting:: the
story will be discussed during the meeting and, as such, they should read it
beforehand and analyze the historian comments; they should write down questions,
reactions, comments in the story; they must compare the setting of the project
described with their experience; and, finally, they may not discuss the story between
them before the meeting as such discussion should happen with all members present.
The meeting initself includes two parts. First, the story is discussed, to check whether
there are comments or questions about it and what each one understood of it. Second,
the receiving team adapts the knowledge (contained in the story) to its own
necessities by discussion what is similar between the project described in the story
and the project about to start? What good result could be replicated or what mistake
should be avoided? How the story may impact the future project?

3 If the knowledge management initiative isjust beginning, it isimportant to clearly state what
is knowledge management, what the meeting aims at, etc.
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5 Case Study

As a case study, we created one learning history from a project and realized a
dissemination workshop to another team about to start a similar project. The
particular project of the case study was selected because: It was an innovative project
(it used a new process and the team was mostly freshly hired); it was expected to be
the first of a series of others occurring in similar conditions; it was rich in notable
results (both positive and negative); we had easy access to its participants; and we
knew well the project in itself (although none of us participated in it). This project
lasted 7 months and involved 2 business analysts, the head of the department, one
project manager, 2 (internal) clients, and some users consulted when more details
were needed on some particular area.

We conducted five interviews (1 manager, 2 clients, 2 business analysts) for atotal
of 3 hours of interview. The cost of the total case study is summarized in Table 1 and
was judged acceptable given the size of the project. A small part of the resulting story
(which has 20 pages) is presented in Figure 4. The dissemination was conducted in a
3 hours meeting with a team of 5 persons, about to start a project in similar
conditions. One of the authors is the project manager (of the new project) and acted as
moderator during the dissemination meeting. The overhead of the initiative is very
small, about 1 week (39 man/hour) to build the history for a 7 months project with
five interviewed of the first team (the actual team was larger than that), and 18
man/hours for the dissemination for the new project (the dissemination is not
dependent on the length of the new project, but on the size of the new team).

Table 1. Cost of a knowledge cycle using learning history

Activities Duration Parti cipants Total man/hour
Planning 1h Historian 1h
Interviews 3h historian & team members 6h
Story transcription 12h secretary 12h
Document conception 20h historian 20h
Story reading ? new team ?
Dissemination workshop 3h knowledge manager & new team 18h

Beginning of all: Information

The [organization] produces information on agribusiness and supply chain. Produced
indicators were treated by different departments, historically with communication problems.
As aresult, each department created its own reports with redundant information and differing
formats (from the other). The SIA project aims at correcting this problem.

System’s goals: | SUPER-INTENDANT: Based on the [organization]'s strategic planning,
Organize and | some goals were defined, which were exactly that the [organization] would
make become areference in terms of providing information and knowledge in the
accessible agricultural supply chain sector. So, to actually fulfill this goal, an internal
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reorganization was needed. This is where the SIA fits, and a so the reason
information in | why it was set asapriority.

order to fulfill | MANAGER: In the 90's, we developed a system for pricing, that is now
the drategic | called “agripricing”. Later new tools appeared on the market, the
goals of the | [organization] went from mainframe to client/server, and we would aways
organization talk about the necessity to have a project where we could map al the
information on the agribusiness, not only prices.

Fig. 4. Excerpt from a learning history (translated from Portuguese).

The meeting was evaluated very positively by the participants, one of them
actually proposing that the organization should generalized this kind of proactive
knowledge dissemination action (he did not know the details of the research and that
this was our goal from the very beginning). Another evaluation showed that some
conditions necessary to learning were actualy fulfilled:. These conditions are [13]:
mutual trust, positive empathy, assistance access, kind judgment, and courage. We
found that three of these conditions were fulfilled, and that we lacked data to reach
any conclusion in two. We evaluate that this lack of data was due to the first part of
the meeting (understanding of the story) having taken too much time. During this
part, little knowledge is actually created. The second part (adaptation of the story to
the team’s reality) had to be interrupted before it was actually completed. This is
something that we plan to correct in the next dissemination meeting.

The tagging of the story and retrieval from arepository has not been tested.

6 Related Work

We found some propositions in the literature related to our work. All failed to meet
the requirements we listed in section 4.

Project review [4,5] (also known as postmortem analysis or project retrospective)
is a knowledge capture technique. It can be used for example to capture knowledge in
the Experience Factory (see next item). A project review does not consider
dissemination explicitly but some dissemination may occur inside a team performing
jointly aproject review. It aso tends to insist on the lesson learned to the detriment of
more contextual and richer knowledge.

The Experience Factory [1] is a heavy structure. It is not meant to be proactive,
neither does it normally consider the kind of rich contextual information that we are
looking for. A new proposition (dust-to-pearl) [2] introduces a shorter feedback loop
and a lighter structure, however it still does not support proactive dissemination of
knowledge or contextual information. A related approach [10] proposes to mix Case
Based Reasoning (CBR) and the Experience Factory. The work still focuses explicit
knowledge, contextual information being “provided” by the author of the knowledge
whose name is recorded.

4 Instead of evaluating whether learning actually occurs, which is difficult, one may evaluate
whether the conditions, or the organizational environment, are favorable to learning.




8 AlexandreHenrique Torresl, Nicolas Anquetill, and K&thia M. de Oliveiral

Tautz [12] proposes a experience lifecycle model for creation and improvement of
knowledge stored in an experience base. The focus is on explicit knowledge with
toolsto support dissemination.

7 Conclusion

In this paper, we proposed a new knowledge management approach for software
projects having the following characteristics. pro-active dissemination of the
knowledge, suitable for small to medium organizations, rich contextual information
about the knowledge. Our approach is based on a knowledge cycle by Dixon [6] and
the Learning History technique.

Although we still lack one small part of the model (indexation of the stories and
retrieval from a repository), we conducted a first experiment that showed that the
capture and dissemination of the knowledge actually happen at arelatively low cost.
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