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INTRODUCTION

As organizations (involved or not in virtual organiza-
tions [VOs]) try to define their processes, they also
recognize the need for continuous software process
improvement (SPI) in order to improve the quality and
productivity of products and to keep up their competi-
tiveness. Although efforts have been made, organiza-
tions continue without success in achieving the intended
goals. Recognizing that the most critical problems
occurs during project activities, we strongly believe
that both development process and project alignment
can be the best practice to get better project results and
improve organizations’ development processes.

The authors assume the reader has a basic under-
standing of development processes (from now on, re-
ferred to as “process”) and project concepts in general.
Definitions and discussions about process and project
are contained in (Krasner, 1992). “Process” in the most
general sense, defines how an identified set of activities
isto be performed in the context of the goals, objectives
and constraints of an organization; “project” is defined
as an instance of a process.

Nowadays, various development process models
exist for efficient software development. They range
from traditional, such as rational unified process
(Kruchten, 2003) to agile processes, like eXtreme
Programming (Beck, 2004). Traditional processes are
much more rigid and prescriptive. Agile processes are
anew and growing approach to software development
methods. They attempt to offer an answer to the com-
munity asking for “lighter weight” along with faster
software development processes. The focal aspects in
agile processes are simplicity and speed. Development
groups concentrate only on the immediately requested
functions, delivering them fast, getting feedback and
reacting quickly to business and technology innova-
tions (Beck, 2004).

There is a great deal of literature about models
for process improvement within organizations (e.g.,

CMM (SEI, 1993), CMMI (SEI, 2002), ISO/IEC
15504 (ISO/IEC 15504-7, 1998), Bootstrap (Kuvaja,
1994)). However, these models are very descriptive
explaining essential attributes that would be expected
to characterize an organization at a particular maturity
level. However, they do not tell though how to improve
and which are the specific means to get into a particular
maturity level. This is the main reason for limited suc-
cess in many SPI programs. Some studies recognize
the need of further research on implementing SPI (EI
Emam et al., 1999).

The aim of this article is to propose a new meth-
odology in the SPI domain. Target readers are people
interested in process management and SPI. This subject
concerns standalone organizations as well as collabora-
tive organizations, such as virtual organizations. This
article is structured in five parts. Part two presents a
research review about process modeling and software
process improvement. Part three describes the proposed
methodology to support SPI based on process and
projectalignment. Part four presents an overview about
SPI within the domain of VOs. Part five concludes and
introduces future trends.

BACKGROUND

Research on software development process intends to
define the process elements that constitute good practic-
es, leaving implementation and enactment of the process
to organizations. Also important is the way processes
evolve within the changing needs of the development
organizations. Currently, there is a lack of support on
how SPI approaches address the problem about how
processes are effectively applied and improved using
knowledge from projects. Another challenge is how to
control and validate important project changes that must
be integrated within the project. So, the main challenges
are: process representation, project representation and
process and project alignment.

Copyright © 2008, IGI Global, distributing in print or electronic forms without written permission of IGI Global is prohibited.



pmartins
Note
None set by pmartins


The quality improvement paradigm (QIP), the
IDEALmodel and ISO 155504 Part 7 methods propose
an approach to managing an SPI initiative. QIP can be
seen as a more detailed model drawing upon deming
cycle applied in the context of software engineering
(Basili, 1994). While QIP is an open approach for
managing improvement, IDEAL improvement model
is based on the process assessment results of CMM
giving guidance on how to execute and manage an
improvement program (McFeeley, 1996). In the ISO
15504 Part 7 model, the focus of SPI is expressed as:
“software process improvement is based on process
assessment results and process effectiveness measures”
(ISO/IEC 15504-7, 1998, pp. 2).

Process modeling techniques are useful in defining
the process, especially in the upper levels of maturity
models like CMMI. Curtis (1992) discussed some
approaches using process modeling to support pro-
cess improvement, software project management and
process-centered software engineering environments
(PCSEEs). The software process management system
(SPMS) developmentidentified and addressed the need
for process models to be reusable, to support multiple
views, to recognize process, product and human interac-
tions to support process changes during development
projects, and to support historical recording of the pro-
cess over long periods of time (Krasner, 1992). In the
domain of change management, the problem tracking
system (PTS)is used to track errors and manage change
request for the Wohnungswirtschaftliche Information
System (WIS), asystem builtin a process-oriented way
to supportall business processes from the area of house
constructing and administration (Gruhn, 1998). The
Endeavors system is a flexible environment that allows
users to create and evolve processes while a project is in
progress (Bolcer, 1996). Although Endeavors supports
most of the features in process definition languages
and process modification, some problems arise about
process coordination which can lead to chaotic and
disorganized development processes. The BORE tool
and methodology extends the experience factory con-
cept (Basili, 1994) through rule-based process tailoring,
support for process modeling and enactment as well as
case-based organizational learning facilities. AHEAD
system also supports the management and modeling of
development processes. Additionally, AHEAD provides
an integrated set of tools for evolving both process
definitions and projects (Heller, 2003). In AHEAD,
process evolved in terms of packages, which serve as
units of version.
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In Krasner (1991), the authors concluded that a
flexible as well as active, intelligent, adaptive and or-
chestrated groupware that manages concurrentaccess to
shared work spaces is a desirable goal for future process
management systems. Collaborative environments are
important for effective SPI but workshops are essential
to a faster dissemination of process practices. Tradi-
tional SPI methods and approaches are based on final
projects retrospectives. Since this work is performed
in finished projects, project improvement can only be
applied to future projects. There is a long-time span
between problem identification and validation of the
new process. Improvement opportunities resulting from
projects must be analyzed, controlled and validated
prior to dissemination in the organization practices. In
agile principles (Beck, 2004), the project has reflec-
tions meetings in regular intervals. Cockburn proposes
a reflection workshop technique (Cockburn, 2004),
Dingseyr and Hanssen have a workshop technique
called postmortem review (Dingseyr, 2002), whereas
Salo and Abrahamsson discuss a Post Iteration Work-
shop (PIW) method (Salo, 2004).

Our work proposes a methodology that allows the
definition, evaluation and improvement of an organi-
zation software development process. This proposal,
called a Process and Project Alignment Methodology
(ProPAM), allows for a general vision on the current
state of an organization development process, as well
project alignment with the development process.

MAIN FOCUS OF THE ARTICLE:
PROCESS AND PROJECT
MANAGEMENT

The proposed methodology supports SPI based on
process and project management alignment. Process
and project alignment is defined as the degree to which
project goals and plans support and are supported by the
process practices. Moreover, it involves a real match
between process practices and project activities, work
products and actors. However, several modifications
in a project can cause misalignments with the devel-
opment process. These modifications can be manage-
ment innovations or changes in the way activities are
executed. Furthermore, a modification may regard not
only the considered activity, work product or actor, but
itcould also affect other elements having a dependence
relation with the modified one. So, keeping track on
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project execution, it is possible to detect changes in
the project proposing improvements to the process
considering that updates.

ProPAM is based on a modeling approach, since
process and project modeling should be supported
on a very high level of abstraction. The proposed
architecture identifies and interrelate the necessary
concepts to provide SPI based on process and project
issues. The methodology is based on the four layered
modeling architecture as defined by the Object Man-
agement Group (OMG, 2005). As shown in Figure 1,
the ProPAM involves the following four steps:

. Process creation: The organization first creates a
process using the ProjectIT Process Meta-model
(PIT-ProcessM) (Martins, 2005) to identify dif-
ferent practices involved in the organizational
process.

. Project definition: Afterthe process is defined, it
is used to create a project (process instance). This
creates the initial project plan as defined in the
process. The project manager then adapts this plan
to the specific and unique project requirements
and schedule project activities (ActivityProject)
to actors (Person) with the right privileges (Role-
Project) to perform them. Project and process

Figure 1. Process and project alignment methodology

alignmentis carried outin this step and a ProjectI T
Project Meta-model (P/T-ProjectM) was defined
to support this dependency (Martins, 2005).

. Project monitoring and control: Team members
execute the activities in their work list (A ctivitylt-
erationProject) and document their progress and
changes to those activities. While enacting the
project, ActivityProjects, WorkProductProjects
and others elements are created and modified by
team members, further improving the develop-
ment process. This is often done through reviews
proposed by process groups in workshops.

. Process assessment: The goal during this step
is to demonstrate process suitability. It includes
any process improvement required to correct any
failings that are discovered.

PIT-ProcessM provides a set of generic concepts
to describe any process. The meta-model consists of
two complementary views: static and dynamic views.
The static view represents formal process concepts
like disciplines, work products, activities and roles.
Dynamic view of the meta-model represents time and
introduces concepts to describe the process lifecycle
in terms of goals, pre-conditions and post-conditions.
It also allows decomposition of process life cycle into
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phases and iterations. This meta-model allows the
specification of processes. A projectis instantiated from
a process, where a process represents reusable process
practices at an abstract level. The process represents
the best practices in software development but has no
information about timing and resource allocation. For
this reason, the project must specify exactly who must
do what and when. The problem is that in real-world
projects, multiple projects share the same process and
are differentiated based on their specific elements, for
example, actors, schedule, deadlines, resources, and
so forth. Considering these important differences in a
project management perspective, our approach presents
a specific project meta-model—PI7-ProjectM. In this
article, we just show the application of the meta-mod-
els. A more detailed description of the meta-models is
presented in Martins (2005).

As proposed by agile processes, SPI is an iterative
initiative during project time. Our proposal includes a
workshop when a dedicated member (process group)
detects changes in project best practices that are con-
sidered as candidate improvements to the process. The
basic idea ofthe proposed methodology is not to update
processes in place, but to version them. When a new
process is created, this is considered the creation of a
first version (root version). New versions are derived
from existing ones by applying one or more modifica-
tion operations to the based process version. However,
as we will see, versions are created in an incremental
way. Therefore, we will use the concept of “versions
states,” three states are distinguished: transient, re-
leased and obsolete. The third step of the methodology,
project coordination and monitoring, includes an SPI
method performed during two iterations: (1) detect
new improvements and create a new process version;
(2) test and validate the temporary process version in
the next iteration of the project and in case of success,
continue playing it in future iterations. This method is
applied throughout all iterations of the project, where
the improvements follow a pattern performed across
two iterations (Figure 1).

In the first iteration, the project team must perform
their daily work and detect situations that lead to new
practices in the project lifecycle. The data being col-
lected include positive and negative aspects found by
project team. The project manager has an important
contribution in controlling the changes. At the end of
this iteration, all candidate changes for process im-
provement are analyzed. If necessary a workshop is
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performed to get more knowledge and to present the
improved process (new process version).

In the second iteration team members get some
feedback about the new practices and make notes to
inform the process group. All this work will be under
control of the process group. The project manager has
to observe if team members are following the new
proposed process. At the end of this iteration, all the
groups evaluate the work performed and decide if the
process version is accepted. In case of success, the new
process version is confirmed and the SPI method starts
again. In case of failure, some new improvements may
have been detected. The new version will be updated
and the evaluation work performed in the second itera-
tion is repeated.

Inthe end ofthe project, process improvements must
be analyzed in a reflection meeting. The main goal is
to analyze all improvement opportunities identified in
the project and validate all the SPI actions accepted
in workshops.

FUTURE TRENDS: SPI IN THE DOMAIN
OF VIRTUAL ORGANIZATIONS

The concept of virtual enterprises aims to facilitate the
collaboration of different companies to deliver a busi-
ness opportunity. A number of traditional approaches
in areas such as project management and SPI are
proposed as an attempt to identify existing methods
that can be used or adapted to tackle the problem of
integrating companies wishing to be members of a
virtual enterprise.

Latest tendencies in software development are the
creation of virtual organizations, in which partners may
be sought separately for each project. Therefore, it is
necessary to create acommon specification to represent
different processes for each organization. After this
unified process representation, it is possible to define
VOs development processes. This does not mean to
represent in a model every detail of all organizational
processes involved in the VO. Instead, the organiza-
tions that participate in the interactions only have to
describe interface issues. Software development process
details which are internal to an organization should
not be represented at this level but must be properly
encapsulated. However, the involved context requires
each organization to have an approach to process
management before dealing with VOs development
processes.
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Considering VOs, we propose a novel approach
to virtual process and projects. This is supported by
the idea that a virtual process or virtual project can be
considered as a cooperation of several existing process
orprojects of collaborative organizations. The approach
is inspired by the service-oriented architecture. Ac-
cordingly, the ProPAM methodology can be used in
VOs environments but under some transformations in
the following discussed subjects: (1) virtual process
definition; (2) virtual project creation and (3) groups
involved.

In the context of VOs, the PIT-ProcessM has to be
extended with an interface to send and receive events.
The processes created as instances from PIT-ProcessM
will have an interoperability layer that identifies the
services provided by each organization. The virtual
process must be specified considering the services pro-
vided by collaborative organizations. Each individual
organization must define its own supporting develop-
ment process and must agree with other organizations
on approaches to interoperability.

Each organization defines their projects according
to a base process. In VOs, the enactment of the virtual
projectrequires that each organization define its project
and activate its interoperability layer in order to send
andreceive events. Eventnotifications will be managed
by a suitable event service that is capable of filtering
and correlating events, and of dispatching them to the
appropriate target project. The virtual projectalsoneeds
avirtual team responsible for project activities and work
products. A coordination organization must manage
the virtual project. This organization must create and
delegate responsibilities for the virtual project control,
monitoring and evaluation. Considering that virtual
project changes can improve the virtual process, some
members of participant organizations must perform the
roles responsible by the SPI project.

In a virtual process, the versioning process will be
performed in the same conditions as it was only one
organization. However, the mechanisms used to intro-
duce that changes can have two different sources: (1)
changes in the virtual project practices or (2) changes
in the processes of the participant organizations. In
case of a change in the virtual project practice, the
workshop proposed in ProPAM has to be replaced by
Internet technologies for supporting communication
and collaboration (e-mail, audio or video calls, text
chat, etc.). But, if the new virtual process version is
caused by changes in the services of involving orga-

nizations, the process group has to be responsible by
the improvements in the virtual process.

CONCLUSION

New methods and approaches for managing software
projects and process are emerging. Models like CMM,
CMMI and ISO/IEC 15504 are time consuming. They
justdescribe essential attributes that would be expected
to characterize an organization, but they do not tell how
to improve. These models are theoretical, statistical,
broad and manually described. Future SPI methods
should be based in projects and organizational practices.
Simplicity is a keyword in future trends since new ap-
proaches must be intuitive, skill-oriented and focused
on projects. Daily work must be based on tools and
templates. Software process must be efficient, without
overhead and taking advantage from new technologies
such as telecommunications and virtual work.

In this article, we propose the ProPAM architecture
and principles. The approach presents an innovative
proposal but also includes ideas of other research
initiatives in agile processes. We believe that this
methodology contributes to a real process and project
alignment. We present two meta-models that can sup-
port that alignment. Currently, standard process meta-
model, for example, SPEM, is not suitable for SPI,
since its main goal is on process specification without
any consideration for project management or analysis.
The methodology concepts are being integrated in a
project management tool (ProjectIT-Enterprise) of a
research project (ProjectIT) from INESC-ID informa-
tion systems group. In a VO domain, we discuss the
extension of these meta-models to allow interactions
between the virtual project and the locally executed
projects of participating organizations.
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KEY TERMS

Interoperability: The ability of two or more orga-
nizations or systems to be engaged in the process of
ensuring that the organizations or systems exchange
information and re-use the information, internally or
externally.

Meta-Model: Defines a language for describing
a specific domain of interest. A process meta-model
provides a set of generic concepts to describe any
process, defined in the next level (M1) of the layered
architecture (OMG, 2005).

Performance Evaluation: An evaluation that
compares actual project performance with that planned.
The evaluation can be performed in terms of different
criteria like people effort, resource use and production.
It is used to redirect and improve project efforts and
resources.

Process: A set of partially ordered activities per-
formed in the context of the goals, objectives and con-
straints of an organization. Activities should be planned
as part ofa defined process, assigned to arole, allocated
resources and produced/consumed work products.
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Process Management: Organizational decisions
in a development process in order to make changes
and improve the process. To achieve these goals, per-
tinent techniques and tools are applied to a process to
implementand improve process effectiveness, hold the
gains and ensure process integrity in fulfilling customer
requirements.

Project Management: A discipline that requires
the application of knowledge, skills, tools and tech-
niques during project activities to achieve the goals
of a particular project, while optimizing the use of
resources (time, costs, people, materials, etc).

Software Process Improvement: Continuous and
iterative methodology in order to improve both soft-
ware process and products through gained knowledge
in project experiences. The main goal is to capture the
activities, methods, practices and transformations that
people use to develop software.




