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Abstract—LElicitation phase includes features focused on the
experience and knowledge of the people to support the capturing
and tracing of the business/user requirements, functional
requirements, and Non-Functional Requirements (NFR). In this
phase, the stakeholders may belong to the same or different
organizations and, therefore, their vocabulary and terminology
used in NFR expression can be diverse, habitually depending on
roles, experience, perspectives and levels of knowledge. This
document focuses on the modeling of tacit knowledge flows of the
stakeholders involved in the NFR elicitation process. The
components of the MERIINN framework are presented, which
strengthens a conceptual relationship between the disciplines of
Knowledge Management and Requirement Engineering. The
TCER core allows to visualize the direction of tacit and explicit
knowledge flow in four scenarios of NFR elicitation. We present
the description of the first scenario of knowledge instauration
and its validation by case study.
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L INTRODUCTION

Within the software developing organization, knowledge is
represented by intangible assets, which refer to human capital,
structural capital and client capital. In several works, there has
been detected a characterization of knowledge assets when
referring to learned lessons, good and better practices,
heuristic rules and continuous generation of ideas and
experiences (tacit knowledge) that innovate the organization’s
processes [1, 2]. The re-utilization of knowledge assets is an
efficient technique for transmitting knowledge among a
software developing team. For these reasons, some authors
have remarked the convenience to narrowing the gap between
the disciplines of Software Engineering and Knowledge
Management (KM) [1, 2, 3, 4]. Capote et al. state the necessity
of a management mechanism that eases capture and use of
valuable tacit knowledge during the performance of
improvement cycles, useful for Software Process
Improvement (SPI) teams [3]. However, a common aspect
among software product and services development
organization is the lack of ability to capture, create or
formalize tacit knowledge that allows them to maxime their
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competitiveness and focus efforts on the implementation of
software projects [4].

Authors such as [3, 4, 5] emphasize the obstacles derived
from tacit knowledge’s nature due to: a) its characteristics are
difficult to imitate, substitute or transfer, making it a critical
resource for an organization; b) the complication to explain
people’s knowledge in words; c¢) the capability of using tacit
knowledge without recording it, since it has no direct benefit
at individual level; and d) the risk of losing the tacit
knowledge when making it explicit. This situation raised a
special interest in analyzing processes for the acquisition,
accumulation, transfer, and use of the existing knowledge and
the creation of new knowledge from tacit knowledge [2, 3, 4,
5].

Knowledge flows are an emerging topic of investigation in
the KM research field, and several studies have built
knowledge-flow models to illustrate knowledge sharing
among tacit knowledge workers [6]. For example, the Spiral of
knowledge or SECI model (as an acronym for Socialization,
Externalization, Combination and Internalization processes)
provides an understanding of how organizations create
knowledge in order to maximize the administration,
application and transfer of it through several creation and
expansion patterns [6].

Besides the epistemological dimension of SECI model
there are other theories that back up KM, such as the Data,
Information and Knowledge (DIK) hierarchy, the Theory of
Resources and Capabilities and Alavi and Leidner
perspectives [7] which we have selected with the objective of
analyzing tacit knowledge flows in phases of the software
development’s life cycle.

Nowadays, the study of tacit knowledge to improve the
tasks of Requirement Engineering (RE) is an open research
question [4, 8]. RE is one phase within software development
process particularly critical in terms of managing tacit
knowledge because of the presence of multiple stakeholders
with different backgrounds, perspectives and expectations [9].
There are several methods and techniques used to elicit
requirements, such as introspection, interviews, focus group
and even protocol analysis, but some of them have limitations
in handling tacit knowledge, and generate ambiguous,
inappropriate, and incomplete requirements. These limitations



can lead to inadequate software solutions, or be the cause of
increasing the project development time [9].

In RE, the term Non-Functional Requirements (NFR)
refers to concerns not related to the functionality of the
software, such as wusability, flexibility, performance,
interoperability, and security [10]. In addition, published
literature exposes a lack of mechanisms for NFR elicitation,
and an unawareness on this type of requirements from the
stakeholders and the software development organizations [11].
This evidences the need to establish mechanisms or strategies
that allow enhancing and reducing the loss of all the tacit
knowledge that may be useful for the achievement of activities
of requirement elicitation.

In this paper, we present the MERIINN (from its name in
Spanish, Marco de trabajo para la Elicitacion de Requisitos No
Funcionales) framework for managing the tacit knowledge
that team members acquire during Non-Functional
Requirements phase. The purpose of the core of MERIINN is
to identify knowledge flows that enable a software
development team to enhance and support the RE process. The
main contribution is that it considers: 1) the integration of
knowledge flows for data and information gathering in NFR;
and 2) a visualization of how knowledge transformation takes
place, and the tacit knowledge flows between stakeholders
according to their levels of knowledge. This way, MERIINN
takes into account four different knowledge transformation
scenarios that might be present within a context of continuous
communication, understanding, and learning of concepts, uses,
identification, valoration, negotiation, and verification, among
other actions related to NFR, taking place in a software
development organization. This document focuses on the first
of the four transformation scenarios, dealing with knowledge
instauration.

The remainder of this paper is structured as follows.
Section II introduces general description regarding the multi-
views to explain how tacit knowledge flows within the
software organization through Data-Information-Knowledge
hierarchy, SECI model and knowledge perspective approach.
Section III brings the meaning of knowledge flows and its
elements. Following, section IV  presents research
methodology. Subsequently, section V describes components
of MERIINN Framework. Then, section VI presents a
preliminary validation through a single-embedded case study.
Finally, the conclusions are drawn in Section VII.

IL BACKGROUND

A. Data-Information-Knowledge hierarchy

The DIK Pyramid notices the knowledge around the added
value process, associated to elements of an informational
chain: Data (D), Information (I) and Knowledge (K), also
called it DIK hierarchy for its acronym.

Alavi and Leidner define data as raw numbers and facts
[7]. Information is a collection of processed data that turns
into knowledge once processed in the individual’s mind and
then into information again when it is articulated or
communicated to other people through oral communications
(tacit knowledge), texts, electronic formats, or any other form
of written or printed communications (explicit knowledge).
Knowledge refers to the information with added value [12]
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that an individual has in her mind; it is customized and
subjective, related to other facts, procedures, concepts,
interpretations, ideas, observations, judgments and elements
that may or may not be useful, accurate or structured. Thus,
knowledge involves strategies, practices, methods or
approaches. Once made validly and oriented to an objective, it
generates intelligence.

B. Tacit knowledge in the SECI model

The organizational knowledge creation model is based on the
assumption that knowledge is created and spread through the
social interaction of tacit and explicit knowledge [13]. Tacit
knowledge has its roots in individual experience and actions,
as well as in ideals, values, emotions, intuition, ideas, and the
subjective aspects of each person. Tacit knowledge is difficult
to be imited or shared, and it is not easy for a competitor or
any other person to steal or copy it, therefore it constitutes the
core competitiveness of enterprises and forms the source of
sustainable competitive advantage of enterprises [14].

The processes of the epistemological dimension
(Socialization, Externalization, Combination and
Internalization - SECI) constitute the engine for the creation of
knowledge. Specifically, the socialization process involves
sharing information and communicating tacit knowledge
between persons [13] with a common culture working together
effectively. Socialization generally begins with the creation of
an interaction field, which allows members to share their
experiences and mental models. But the most important part is
how to find the right way to effectivevly express tacit
knowledge not necessarily through writing [14]. The objective
of the socialization process is to create and share the tacit
knowledge into form of mental models and shared technical
skills. However, this process by itself is a limited form of
creating knowledge. Otherwise, the externalization process
provides an explicit way for profiling and transfer of tacit
knowledge, which usually covers the organization needs [14].

In software development organizations there are activities
where it is essential to manage tacit knowledge properly.
Problems arise where not all the concepts and their
relationships are formally defined, or where the solutions for
most of the problems are diverse, consensual and unverifiable,
and finally where the roles use large amounts of tacit
knowledge [8].

C. Knowledge perspectives approach

Organizations possess assets, skills, and capabilities [15]. An
asset is understood as something, e.g. a brand or marketing
point, that is better than the competition; meanwhile a skill is
something that the organization’s personnel makes better than
their competitors. Knowledge may be seen as an intangible
asset or resource that provides the capability of using
information and applying it in the solution of a problem,
making a decision or activities [16] that belong to the
organization [15].

Knowledge is seen as a capability when it provides an
explanation about the nature and structure of the
organizational capabilities [7]. This happens when individuals
combine their tacit knowledge in order to create an
organizational capability [17]. The perception of knowledge as
a capability suggests a perspective of KM focused on the basic
competences: understanding a strategic advantage of knowing-



how (Theory of Resources and Capabilities) and the creation
of intellectual capital [7]. For example, a requirement is a
capability that a software system must provide or an attribute
that this system must have in order to solve a problem.

If knowledge is seen as an object or is compared with
access to information, then KM should focus on the
construction and administration of knowledge stocks.
However, if knowledge is a process then it’s implied that KM
should focus on knowledge flows and on the processes of
creation, exchange, and distribution of knowledge. This is
made evident in the four processes of SECI model.

D. Multi-perspectives of knowledge

The knowledge perspectives approach defined by Alavi and
Leidner [7] is also associated to the SECI model and the

Information Pyramid. Fig. 1 shows the flow of the SECI
model’s processes in relation to the DIK hierarchy. Data is
found in the lowest level of unidirectional flow (represented
by dotted lines) since it’s meaningless by itself. Data
collections represent information in accordance with the
association measure or existing relations among them in order
to generate judgment.

Alavi and Leidner specify that an individual is able to
communicate her tacit knowledge to process, use and
internalize the information, so she transforms such knowledge
again (socialization) [7]. The higher the tacit knowledge an
individual possesses, it’s assumed that she possesses a wider
combination of vision, principles, information, context, and
experience [18].
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Fig. 1. Multi-perspectives of knowledge. Adapted from [18].

In addition, Fig. 1 shows a hierarchy with an opposite
flow. Knowledge may have an information-regressive
transition and turn from this to data; hence the importance of
distinguishing each one in their respective categories. Tuomi
argues that data exists as a solution to a practical problem,
where knowledge is taken out of context and structured in
accordance to a semantic [19]. Then, the process of
externalization involves the formalization of tacit knowledge,
turning it into information and data for its storage and
management as products or objects.

It’s important to note that the implementation of KM as a
transversal process for supporting a software development
organization aiming to high maturity levels, it is a way that has
already been put into practice by some organizations [3, 4,
18]. The challenge of the current investigations is to analyze
and measure the amount of tacit knowledge that can be
captured, created, identified, represented, modeled, recovered,
and shared.

I1I.

Some authors have seen knowledge flows as transfer of skills
and technology between organizational subunits [20].

KNOWLEDGE FLOWS
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Knowledge flow has four key elements: knowledge, source,
recipient, and context [21]. Source and recipient can be the
same knowledge-processing participant. So, knowledge flow
can carry and accumulate knowledge when it goes from one
team member to another [22]. The relation of source and
recipient indicates the direction of knowledge flow. The
context represents the application environment wherein
knowledge flow takes place. According to the definition,
knowledge flow is always triggered by one or some tasks.
These tasks may be knowledge-needs, business needs or
customer demands [21]. Through knowledge flow,
organizations can provide task-relevant knowledge to
participants to fulfill their knowledge-needs [23].

Some knowledge flow models have been developed to
classify and visualize various patterns of knowledge flow of
significant and practical value in different situations [6, 22, 23,
24]. These models represent the dynamic aspects of
knowledge processing, as reflected in various stages of
knowledge lifecycle management [21].



Iv.

The present work was performed following an action-research
research method with a multi-cycle with bifurcation structure
[25]. This method considers the following cycles: 1)
Conceptual research cycle; 2) Methodological cycle; and 3)
Validation cycle. The first cycle consisted on an analysis of
the process of NFRE and its impact on the software
development process.

In the Conceptual research cycle a preliminary process of
approach to other research proposals that served the same
purpose was carried out (Table 1). This approach made it
possible to show that the proposals analyzed are not based on
the understanding of the stakeholders regarding the concepts
of non-functional requirements; i.e., they do not rely on the
management or knowledge management of those involved in
the requirements elicitation process.

METHODOLOGY

TABLE 1. EXISTING RESEARCH PROPOSALS

Ref. Approach Basis
[26] Eliciting and prioritizing quality Ontology and
requirements supported by ontologies: | knowledge about the
A case study using the ElicitO ISO/IEC 9126
framework and tool Standard
[27] NDR-Tool: A Tool to Support Ontology and
Knowledge Reuse in Non-Functional Knowledge Reuse
Requirements
[28] Making medical treatments resilient to | Hierarchy and
technological disruptions in Related Layers and
telemedicine systems Tuning of Knowledge
[29] Supporting of requirements elicitation Specification and
for ensuring services of information knowledge document
systems used for education adhering to ISO/IEC
9126 standard
[30] Requirements engineering using Prototyping and
mockups and prototyping tools: Knowledge Exchange
Developing a healthcare web-
application
[31] A systematic classification and Multi-dimensional
analysis of NFRs analysis of existing
approaches
[32] How do software architects consider Perspective of the
non-functional requirements: An architects and
exploratory study software qualities
[33] Towards a unified Requirements Requirements
Modeling Language traceability and visual
modeling
[34] A Formalism for Extending the NFR Soft-gold and
Framework to Support the representation of
Composition of the Goal Trees requirements
[35] Non-functional requirements UML methodology
elicitation and incorporation into class | and specification
diagrams document

A systematic mapping following the method published in
[36] was made. From a total of 37 proposals, 14 were
classified as theoretical, focusing on the RE process at a
conceptual level and without validation results [11, 37, 38]; 17
dealt with tools and concepts related to RE; three were
presented from an architectural perspective; and three were
pertaining to KM [7, 39, 40].

Additional proposals were identified. One of them is the
KARE approach (Knowledge Acquisition and Sharing for
Requirement Engineering) [41], which provides a generic
vision of the key RE processes, grouped as the activities of
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requirements gathering, analysis, and negotiation. Knowledge
analysis and elicitation support each of the ER processes,
allowing to transform tacit knowledge into explicit knowledge
through the conceptual model. The knowledge flow model for
requirements engineering (KFM-RE) proposed by [42] which
it is an iterative cycle that consists of four stages: knowledge
elicitation, model generation, model discussion and model
validation. The authors use UML’s notation for activity
diagram.

Taking as a starting point the state of the art and the results
of the systematic search, we perceive a lack of works that
integrate the study of tacit knowledge to the process of NFRE.
Thus, the concept of KM multiperspectives was included in a
framework designed to help organizations in the process of
NFRE.

V. MERLINN FRAMEWORK

The MERIINN framework was defined in the methodological
cycle. It integrates the knowledge areas of RE and KM in a
parallel way, providing a context to the TCER core
(Knowledge Transformation in the Requirements Elicitation
process).

This Framework aims to enable software development
organizations to achieve global benefits in the later stages of
the software development process, while providing a tailored
elicitation process in earlier stages, as:

*  Awareness of users about the importance and relevance
of non-functional requirements at the time of validation
of the quality of the specified product.

¢ QGenerate information about the architectural needs of
the product at the time of its design.

* QGreater confidence in the adequate generation of
information (data quality) because the results generated
by the system can be verifiable and traceable.

¢ Support for administrative processes based on the
overall parameters of the system.

* Decrease in emergency events with respect to system
availability in production environments.

* Own quantitative information related to product
performance to include it in product test scenarios.

¢ QGenerate statistical information that allows the system
administrator to follow up on non-functional aspects.

* A decrease on events reported to the organizations
support group due to the ability of the product to
indicate to the end user the reason for the errors.

A. Components

Fig. 2 shows the components of the MERIINN framework.
The RE block emphasizes the NFR involved in the process,
while the KM conceptual block organizes the different
knowledge multiperspectives. In the middle, the TCER core
defines the methods for knowledge transformation generated
during the NFRE process, which are the basis for constructing
the components of the framework. It is important to state that
TCER does not describe the NFRE process workflows, but has
as its purpose the analysis of the paths of the transformation of
tacit knowledge flow within the process.
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Fig. 2. Components of the MERIINN framework.

The SECI model, by means of knowledge flows,
describes a spiral of knowledge that starts in the socialization
process and goes through the rest of them until reaching the
interiorization process, as shown in the center of Fig. 1. In
MERLINN, is advisable that knowledge takes new paths to be
transformed according to the organizational dynamics related
to the NFRE process. Such dynamics use different levels of
knowledge from the involved roles and knowledge
transformation flows, especially when referring to tacit
knowledge [11].

There are three roles defined in the TCER core; these are
shown in Fig. 3 and described next:

NFR elicitor: The person in charge of the NFRE process,
possessing a tacit knowledge identified in the high-levels of
communication with the end users.

Technical user: Person or group of persons that form the
software product development team. Their tacit knowledge is
related to experience, abilities, and knowledge they apply in
activities like design, development, testing, deployment,
database administration, architectural definition, functional
support, infrastructural support, and telecommunications. This
role establishes a close relationship with the tacit knowledge
of the NFR elicitor, needed to identify, clarify, and
complement the NFR.

End user: Person or group of persons that will use the
software product and that perform operational or management
tasks within the business context of the organization.

Dalkir identifies five levels of knowledge: novice,
beginner, competent, expert and master [43]. MERIINN
combines the first two levels as beginner, given that they
describe manifestations of lack of knowledge, implying a
misuse of knowledge due to not reasoning with it or being
unaware of its existence [11].

The integral vision of the TCER core consists in finding
the four strategic scenarios for knowledge transformation that
are proposed in MERIINN: 1) knowledge instauration; 2)
knowledge configuration; 3) knowledge consolidation; 4)
knowledge institutionalization. These four scenarios can be
visualized in Fig. 3, which combines the SPEM-KF
symbology with an adapted rich picture [44]. Each scenario
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uses the KM multiperspectives to guide the development of
the technical activities associated to NFRE, allowing to
identify and track the direction of tacit and explicit knowledge
flows among the roles taking part in the process. Given that
the scope of this document is restricted to tacit knowledge,
only the knowledge Instauration scenario (delimited by a blue
rectangle) is described.

B. Knowledge Instauration in TCER Core

The scenario of knowledge Instauration starts when the NFR
elicitor (source) contextualizes the stakeholders (recipient) by
sharing data and information about what the NFR are, their
importance, effects, and possible ways to identify them in
order to develop a software product (Fig. 4). At that stage, the
end user or technical user possess a lower level of tacit
knowledge than the elicitor with respect to the domain of
NFR. Thereafter, during the process of NFRE, the user can
omit aspects, needs, and expectations of the software product.

As the user's tacit knowledge increases by means of the
socialization process, her understanding about the NFR,
concepts and uses also increases (knowledge as a state of
mind). Consequently, the user acknowledges the importance
of the internalization of the NFR. As a result of this first
process of knowledge instauration towards the NFR, the end
user, i.e. each individual involved in the process, obtains a
tacit knowledge established in her mental scheme, creating
more possibilities for understanding and use of the NFR in the
RE processes carried by the organization.

In the scenario of Instauration the stakeholder will
express, often verbally, the acquired understanding as a state
of her mind, i.e. new tacit knowledge. Obtaining a clearer
definition of the NFR, propitiates the flow of tacit knowledge
and a combination of this new knowledge with previously
acquired knowledge, thus making an impact in the
achievement of quality in the software products (knowledge as
a capability). This description is presented in Table II.

TABLE II. DESCRIPTION OF THE SCENARIO OF KNOWLEDGE

INSTAURATION

Scenario of knowledge instauration

Flows of transformation tacit Roles Technical
knowledge stage of NFR
Socialization, Exteriorization NFR Elicitor Identification
End User

Description: This scenario implies the NFR elicitor or group of
elicitors must make considerable efforts in the analysis of
knowledge as a state of mind, as the stakeholders possess a low
level, or even a lack of the required tacit knowledge for an
effective identification of the NFR. In the socialization flow, the
end users that take part in the NFRE process, confirm what they
know and understand for a specific NFR. Meanwhile, the elicitor
validates, corrects, complements, and confirms what the
interviewees are expressing about their understanding of the
NFR for the software product. The elicitor uses diverse
mechanisms for registration of the identified NFR; i.e. make use
of the tacit knowledge exteriorization flow.

Techniques: Brainstorming, meetings for the establishment of
concept equivalence, didactic workshops, role games, use of
analogies, experience sharing, knowledge replication by means
of narratives and role imitation.
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Technical stage is adapted from ISO 12207 and ISO 15504
standards. Identification of NFR is the phase where the NFR
are made known to stakeholders in a way that clearly states the
constraints and quality expectations of the software product.
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In this section, a preliminary validation method for the
MERIINN framework is introduced. Validation is conducted
through a single-embedded case study as proposed by [45]
performing the activities proposed by [46]. The framework
was applied in three projects (analysis unit - AU1, AU2, and
AU3) in a two years old software development organization in
Colombia, with 12 employees and 6 completed software
projects.

VALIDATION

A. Design of the case study

The objective of the case study was to analyze and validate the
transformation of the tacit knowledge on NFR that the roles
possess, and how this knowledge flows during the NFRE
process. The mechanisms used are: (1) observation of aspects
identified during the intervention; (2) conducting semi-
structured interviews; and (3) a survey to gather qualitative
and quantitative information about the NFR and stakeholders
involved in the NFRE process.

Two types of variables were defined: participative and
empirical, as suggested in [47]. The participative variable is
related to the members of the technical team in the
organization, who showed a legitimate interest in the correct
usage of the work products offered by MERLINN in their
respective analysis units. On the other hand, the empirical
variable was manifested in the guidance the knowledge
worker, as KN and NFR advisor, provided to the different
project leaders while seeking to execute the instauration
process in a systematic and organized NFRE process. As a
result, the subjects of the investigation were: (1) one expert
adviser on NFRE for software products who would provide
support in the contextualization of tacit knowledge, and guide
the NFRE in the three selected analysis units; (2) three
technical teams, one for each analysis unit; and (3) a group of
operative end users and chiefs of area with whom the elicitors
implemented the KM activities proposed by MERLIiNN. It is
important to note that the technical team had tacit knowledge
pertaining to multiple roles assigned to the analysis units, as
designers, architects, testers, and developers.

B. Intervention

The three analysis units had different subjects and
problematics. It took seven weeks to carry the intervention
process, gathering the required measurements (Table III) and
detecting the differentiating aspects. All the analysis units
follow the SCRUM methodology, without gathering or
documenting NFR in their user stories.

In the case of knowledge flows, this case study helped
demonstrate that: (1) the flow of socialization was used at the
time the expert adviser imparted training on NFR to project
leaders and members of the technical team of the three units of
analysis. (2) the flow of externalization was used in the units
of analysis through explicit information about: (i) Type of
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client organization, (ii) Number of internal and external
persons involved in the development project, (iii) (iv)
Interfaces to be taken into account for the development
project, (v) Forms of knowledge management in the client
organization to be used at the time of the FNS, (vi) Number
and knowledege level on NFR of the stakeholders (vii)
External stakeholders of a legal nature that could include or
suggest restrictions on the software product, (viii) NFR of
software products and (ix) Mechanisms to manage NFR
knowledge in each project, (3) the flow of combination was
permanently evidenced through the consultations made by the
advisors to the expert adviser when they had some concern
about the way in which they were carrying out the process of
identification and specification of NR, and finally, (4) the flow
of internalization occurred through the employees expressing
their concerns about concepts related to NFR and the
components of MERIINN, which became every time more
specific, demonstrating the obtainment of a greater
understanding and dominion of these concepts on NFR by the
elicitors. These processes of knowledge transformation
allowed obtaining a significant amount of NFR in each one of
the units of analysis involved (Table III).

TABLE III. MEASURES OBTAINED
Metrics AU | 4U2 | AU3
Number of NFR identified 20 63 49
Number of stakeholders involved in 4 | 28
the NFRE process
This compilation of NFR shows that through the

framework, the ambiguity of the NFRs that must be
implemented in the information systems to be designed and
constructed is diminished. Similarly, the use of framework
processes could avoid requiring the reprocessing of NFR
elicitation, since the information is condensed into the specific
format provided by the framework for that purpose. Likewise,
knowledge management enables the knowledge extracted
through the elicitation process to be accessed by other projects
as shown in Fig. 4 of the installation scenario. For the case
study, this accessibility occurred with the use of the Drive
tool, through which the organization published the NFR
specification obtained for the intervened analysis units and
additional information resulting from the executed elicitation
process. During the intervention process, the occurrence of the
four scenarios of MERIINN was identified. For the scenario of
knowledge instauration, the tacit knowledge socialization
activities among the elicitors and technical leaders of the three
analysis units were performed.

C. Analysis

The socialization flow occurred when the knowledge worker
trained the project leaders and part of the technical teams on
NFR. Through the exteriorization flows, several data and
information were obtained: 1) the number of stakeholders and
their level of tacit knowledge on NFR; 2) external interests
that could express or impose legal restrictions on the software
product; 3) mechanisms of exteriorization to manage the NFR



knowledge in each project.

Throughout training, the NFR elicitors asked the advisor
for a deeper level of exemplification, replication, and
abstraction of the NFR using techniques defined for the
scenario of knowledge instauration (Table I). Therefore, the
technical team assigned to each project would be able to
increase its tacit knowledge. The identified NFR were related
to maintainability, portability, reliability, and compatibility of
the system. These NFR categories demand a high level of
technical knowledge, previous experience with databases
related issues, data recovery mechanisms, and integration with
other software tools. Therefore, there was a high probability
for these requirements to miss being specified in the initial
iterations of the process.

When the interviews were applied, an increase of the tacit
knowledge was detected in the participants: 1) two of them
manifested an increase of 3 levels of knowledge; 2) another
two an increase of 2 levels; and 3) one participant increased 1
level. This increase in their knowledge level supplies the
participants with more tacit knowledge to socialize and
exteriorize in the posterior iterations of the project.

Within the validation plan, mechanisms were designed for:
1) validating the construct for the interview and survey’s
questions, allowing the traceability among the subject of
study, the collected data, and data analysis; 2) validate the
TCER core in MERIINN; and 3) a focus group-based
validation of the TCER core.

VIL

The lack of mechanisms of the Non-Functional Requirements
(NFR) elicitation process and the non-standard procedures for
establishment of them by the stakeholders and the software
development organizations propitiates a loss of tacit
knowledge for the correct definition of the characteristics of
the software product. In this document, we have introduced
general concepts regarding Knowledge Management (KM),
knowledge multi-perspectives to explain how tacit knowledge
flows within NFR elicitation process.

The MERIINN framework is based on multi-perspectives
of KM that support the analysis of the flow of tacit knowledge
within the phase of Engineering of Requirements. The TCER
core guides and supports the MERIINN framework to be
instrumented through processes, activities, tasks, work
products, roles, execution guides, and templates for NFR.

MERIINN was implemented in a case study with three
analysis units (projects) in a Colombian software development
organization. The results show that the members of the
technical work team increased their level of tacit knowledge,
which enables them to socialize and externalize in later
iterations. The NFR identified in the three analysis units were
maintainability, portability, reliability, and compatibility of the
system. Currently, a technological tool is being developed that
supports the application of MERIINN framework.

CONCLUSIONS
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