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A B S T R A C T

Small software companies have to work hard in order to survive. They usually find it challenging to spend time
and effort on improving their operations and processes. Therefore, it is important to address such needs by the
introduction of a proposed framework that specifies ways of getting things done while consciously encourage
them to enhance their ability to improve. Although there are many software process improvement approaches,
none of them address the human factors of small companies in a comprehensive and holistic way. Samay is a
proposed framework to integrate human factors in the daily work as a way to deal with that challenge. This
study suggests managing human factors but pointing out the software process life cycle. The purpose is to
converge toward a continuous improvement by means of alternative mechanisms that impact on people. This
framework was developed based upon reviews of relevant standards (such as ISO/IEC 29110, ISO 10018, OMG
Essence and ISO/IEC 33014) and previously published studies in this field. Moreover, an expert review and
validation findings supported the view that Samay could support practitioners when small software companies
want to start improving their ways of work.

1. Introduction

Although there is not worldwide official statistics, it is known that
the vast majority of enterprises are very small or small. According to
Eurostat, 98.8% of independent European enterprises have up to 9
employees (called microenterprises), and another 6,5% have from 10 to
49 employees [1]. Likewise, OECD (Organization for Economic Co-
operation and Development) indicates that microenterprises account
for 70 to 90% [2]. At a time when technology advances almost daily,
software development companies are under increasing pressure to
improve productivity while maintaining quality and keeping costs to a
minimum [3] and countries need the capacity to adopt, adapt and
develop relevant software [4]. Moreover, it has been observed that one
of the first challenges for small companies is that their primary
business objective is to survive [5,6] because their resources are scarce.
They can have a low software development process priority [7], since
they are focused on the product quality and delivery time rather than in
the process quality [8]. Nevertheless, these companies develop and/or
maintain systems and/or software that is used in larger systems [9,10].
Therefore, it is of particular importance to ensure that this sector can
support the public and private sector local needs [4]. it is crucial that
changes and adaptation processes be triggered only for factors that are
really relevant for the company [1].

In practice, software development is beset with many challenges
and constraints [11]. The implementation of controls and structures to
properly manage their software development activity is necessary and
constitutes a major challenge [12]. In fact, there are multiple
approaches for organizing the software development process and
multiple factors influencing the software development process [13].
Software is a byproduct of human activities that incorporates our
problem solving capabilities, cognitive aspects, and social interaction
[14]. People are fundamental in the software process and in its
assessment and improvement [15]. Moreover, the software develop-
ment process has been considered a “socio-technical system”, where
organizational and human aspects have a key role and have to be
supported by technology in a way that is human and organization-
driven [16]. Indeed, it can be stated that the software industry is highly
dependent on people [17,18]. The human factor in software develop-
ment is the ingredient that ultimately gives a project team its soul [19].
As result, technical aspects are not enough to ensure the success of a
human activity due to human factors impact software process and
software process improvement (SPI) initiatives.

In spite of their importance, recent studies show that very small
enterprises still struggle to implement software process [12,20] and
SPI initiatives successfully [21–23]. Most of them usually lack the
knowledge and practical experience about it and cannot afford the
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resources for, or see a net benefit in, establishing software processes as
defined by current standards (e.g. ISO/IEC 12207) and maturity
models such as the Capability Maturity Model Integration CMMI)
[18]. Recent initiatives, such as ISO/IEC 29110, show similar chal-
lenges [21,24], but industrial experience demonstrate that small
enterprise are currently not too far from satisfying those practices
[25]. Taking these drawbacks into account and due to the apparent
absence of any established framework for integrating human factors
and lifecycle development process in small software companies, this
paper presents Samay framework for improving ways of work on a
daily basis in small software companies. Samay (Quechua word mean-
ing spirit or soul) provides a core and two groups of elements:
complement and support. The core includes a software development
process along with techniques for dealing with human factors. First
group is directly linked to the development process. Second group
facilitates the adoption of the framework. In order to validate the
framework an expert validation was carried out and a case study will be
conducted in the future.

The rest of this paper is organized as follows. Section 2 gives an
overview of the existing international standards to define Samay
framework. Section 3 outlines the research approach carried out.
Section 4 presents the different elements that comprise the proposed
framework and Section 5 shows how the validation was done and its
results. Finally, Section 6 draws some conclusions and future work.

2. Overview of International standards

The relationship between the success of a software company and
the software process it utilized has been investigated [26,27] showing
the need for all organizations, not just very small companies to pay
attention to software process practices such as international standards
[28]. It is the premise of this study that in order to support small
software companies for improving their daily work, international
standards can be used as a comprehensive point of reference.
However, small companies require creation of a framework structured
and systematic, and this paper presents an approach suited to integrate
the essence of international standards into a practical framework in
order to be ready or being prepared for dealing more appropriately
with technical aspect of SPI initiatives.

2.1. Description of ISO/IEC 29110

ISO/IEC 291101 defines the minimum activities and work products
that require VSEs to perform [29]. ISO/IEC 29110 provides a standard
according to VSEs characteristics and needs [30] and it is considered
an emerging SPI initiative [31]. Although, other initiatives are devoted
to small entities such as Competisoft from Latin America and ITmark
from Europe [32], ISO/IEC 29110 is becoming the widely adopted
standard [18,31].

The overall objective of this standard is to assist and encourage
VSEs in assessing and improving their software process. Until now, a
series of pilot project for the software engineering profile standard have
been completed in several countries [33]. However, there are many
settings of VSEs and therefore have been proposed four profiles: entry,
basic, intermediate and advanced, but only the first two have been
released (2012 and 2011, respectively). The authors of this standard
state that it is intended to be used by the VSE to establish processes to
implement any development approach or methodology – e.g. agile,
evolutionary, incremental, test driven development - based on the VSE
organization or project needs. The ISO/IEC 29110 provides two main
categories of processes: Project Management (PM) and Software
Implementation (SI) [30]. PM process aims to establish and carry

out in a systematic way the Tasks of the software implementation
project, which allows complying with the objectives of the project in the
expected quality, time and cost. SI process aims to systematically
analyze, design, construction, integration and testing of the new or
modified software products according to the specified requirements.

In summary, PM process uses the Customer's Statement of Work to
elaborate the Project Plan. The PM project assessment and control
tasks compare the project progress against the Project Plan and actions
are taken to eliminate deviations or incorporate changes to the Project
Plan. The PM project closure activity delivers the Software
Configuration, produced by SI, and gets the Customer's acceptance to
formalize the end of the project. A Project Repository is established to
save the work products and to control its versions during the project.
Therefore, the Customer provides a Statement of Work as an input to
Project Management process and receives a Software Configuration as
a result of Software Implementation process execution. The execution
of the SI process is driven by the Project Plan. SI process starts with an
initiation activity of the Project Plan revision. Project Plan will guide
the execution of the software requirements analysis, software archi-
tectural and detailed design, software construction, software integra-
tion and test, and product delivery activities. In order to remove
product's defects verification, validation and test Tasks are included in
the activities workflow.

2.2. Description of ISO 10018

Late in 2012, the new ISO 10018 standard for quality management
was published. Accordingly to ISO 10018 [34], the overall performance
of a Quality Management System (QMS) and its processes ultimately
depends on the involvement of competent people and whether they are
properly introduced and integrated into the organization. The involve-
ment of people is important in order for an organization's QMS to
achieve outcomes which are consistent and aligned with their strategies
and values. It is crucial to identify, develop and evaluate the knowledge,
skills, behavior and work environment required for the effective
involvement of people with the necessary competences.

The ISO 10018 standard has been released in 2012 and provides
guidelines for human factors which influence people involvement and
competence, and creates value that helps to achieve the organization's
objectives. This standard is applicable to any organization, regardless
of size, type, or activity [34]. Furthermore, the terms and definitions
given in ISO 9000 and the following five apply: i) Competence mean
ability to apply knowledge and skills to achieve intended results, ii)
Competence acquisition means process to ensure that competence is
attained by a person, a group of people, or an organization, iii)
Competence development means process to increase the competence
of a person, a group of people, or an organization, iv) Human factors
mean physical or cognitive characteristics, or social behavior, of a
person, and v) Involvement means engagement in, and contribution to,
shared objectives.

The management of people involvement and competence requires
both leadership involvement and strategy, and people involvement and
competence acquisition process. The process is based on the four steps
outlined below: i) Analysis: data are collected and analyzed in relation
to the organization's short- and long-term objectives for people
involvement and competence; ii) Planning: procedures are established
and maintained to plan the people involvement and competence
acquisition process on an organizational, group and individual level;
iii) Implementation: the plans and associated actions are implemented
in order to achieve the objective of people involvement and compe-
tence; iv) Evaluation: plans, actions and outcomes are reviewed and
evaluated for continual improvement. There should be a review carried
out at every step to ensure that the input and output data are correct
[34]. These steps apply to all levels of the organization, group and
individual. Furthermore, there are two annexes, human factors and
self-assessment.

1 freely available at http://standards.iso.org/ittf/PubliclyAvailableStandards/index.
html.
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