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Abstract

The heavy reliance on the human factor in agile
methods poses new challenges for organizations intent
on adopting them. Improper role assignment, neglected
team dependencies, and overlooked required skills
have all been reported as reasons for failures during
the introduction of an agile method. Current process
modelling languages are not designed for describing or
analyzing such human-related issues, and thus, provide
little assistance to organizations in the process of
adopting an agile method. This paper advocates the
use of goal-oriented modeling techniques for depicting
social aspects of agile methods. These social models
can be used to identify the key factors that contribute
to the success or failure of an agile method, thus
providing guidance early during the introduction of the
method in an organization. The approach is illustrated
using the Scrum process.

1. Introduction

The introduction of a new software process in an
organization is a difficult and often risky proposition.
This is especially true when adopting agile processes
since they usually imply radical departures from tra-
ditional team structures, cooperation styles and re-
lationships [1], [2]. Experiences on the introduction
of agile methods in different types of organizations
highlighted the difficulty of instilling a clear and shared
understanding of the new process among all team
members [4]-[6].

In software process modeling, many types of process
models have been introduced, focusing on different
aspects of software processes (e.g. activity, product,
resource, etc.) [7], [28], [29] . However, none of these
commonly-used process descriptions focuses on the
social aspects of a software process such as moti-
vations for performing an activity, needed skills for
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playing a role, or dependencies among team members.
Therefore, current process modeling techniques pro-
vide inadequate assistance to organizations, willing to
adopt an agile process, where a clear understanding of
all these factors is key to successfully integrate agile
practices within the organization.

This paper proposes to complement existing process
modeling approaches with a new perspective aimed at
describing and analyzing the social and human aspects
of a software process. This approach makes use of the
i* modelling framework [19] for visualizing and an-
alyzing relationships among social actors, particularly
how they depend on each other to achieve individual
and team goals.

We believe this explicit representation of the social
requirements (in terms of people, skills, dependencies
and tasks) of a process facilitates its adoption and,
furthermore, enables software companies to assess the
chances of successfully enacting it by checking (prior
to process adoption) whether the social aspects of the
process will be a good fit for current team members.
In this sense, an additional benefit of our approach is
that it helps in the customization phase of software
processes. Most organizations will need adaptations
[10], rather than following the exact practices of a
prescribed process (as in If one fits all, it doesn’t fit
any). Typically, adapted processes are obtained by way
of tailoring existing methods [11], and should take into
account the people aspects of both the target organiza-
tion and the candidate software process. Refining the
social model of a process with respect to the current
situation of the organization facilitates the introduction
of the process to the organization, and the identification
of vulnerabilities that are specific to the organization.

As arunning example, we will illustrate our proposal
by focusing on the social aspects of Scrum - an agile
process with emphasis on the importance of teamwork
in software development [9]. We used the social model
of Scrum to build a customized process for a classroom



case study, analyzed it to identify its key vulnerabil-
ities, and evaluated process goals to predict to what
extent they will be satisfied. We compared our model-
based evaluation to what was observed in reality. The
favorable comparison that our social models can indeed
be used to predict the main (organizational) problems
when adopting a new development process. The social
models presented in the paper can be constructed using
OpenOME !, an open source, Eclipse-based modeling
tool to support i* modeling.

The rest of this paper is organized as follows.
Section 2 motivates the need for social models of
software processes. Section 3 presents a goal-oriented
approach for the specification of such models. Section
4 presents the results of applying our approach on a
case study. Finally, Section 5 discusses related work
and Section 6 presents conclusions and future work.

2. Why social modeling?

The shift of concerns from technical to social issues
in agile methods suggests the need for systematic ways
of modelling and analyzing human-related aspects of
agile methods [16]. This representation and analysis
should be done by means of graphical models, since a
visual representation of a software process (even if still
requiring accompanying textual descriptions) is better
when trying to understand a software process [12].

Current graphical depictions of agile methods are
mostly informal diagrams or activity-oriented models,
which focus on the activities and artifacts of the
process. For instance, Figure 1 shows an informal
diagram, and Figure 2 an activity-oriented model of the
Scrum process. When these kind of process descrip-
tions are used to describe an agile method, they still
convey important information but, clearly, important
aspects, particularly those concerning human relation-
ships, are not represented and are therefore missed in
the analysis. As a consequence, with current process
modeling languages, the often crucial social aspects
of agile methods would generally remain hidden in
the textual descriptions and argumentations [15] of
the process, which hinders their comprehension and
systematic analysis.

To better encompass the social considerations that
can make or break the enactment of an agile process,
we need modeling techniques that can represent human
related issues as required by the agile method. Such
models can help organizations evaluate whether a
process is socially compatible with their philosophy
and inherent structures. Thus, the risk of adopting a

1. Available online at https://se.cs.toronto.edu/trac/ome
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Figure 2. Activity-oriented representation of
SCRUM (using SPEM 2.0 notation [13])

new process will be reduced, as the vulnerabilities of
the process can be highlighted (and thus, minimized).
For instance, when adopting an agile method, the
organization and the team members participating in the
new development process will have concerns such as:

o Which other actors will I depend on in order to
succeed in my goals? What do I depend on them
for?

o What are the process objectives that I have to
fulfill?

o What are the skills required to perform each role?

o Which are the most critical roles? What are the
consequences if these roles do not successfully
fulfill their tasks?

e« What are the rationales of performing certain
development activities?

These questions (and many others that typically
arise in a process-change scenario) cannot be easily
answered by studying models such as those in Figures
1 and 2. Therefore, next sections introduce a social
modeling perspective for software processes to com-
plement the current description of software process and
improve the chances of successfully adopting an agile
process within an organization.



3. Goal-Oriented Social modeling of Soft-
ware Processes

When adopting a social perspective, process roles
become the central modeling construct. We treat roles
as being intentional in that they have goals and strate-
gic interests. Besides, process roles can have multiple
dependencies to each other in order to collaboratively
achieve their goals. These kinds of complex multi-
role problems have been successfully addressed in
the requirements engineering community by means of
agent- and goal-oriented techniques (AGORE) such as
i* [19]. AGORE emphasizes the analysis of actors’
goals and how they might be impacted by other actors’
decisions. This analysis considers the collaboration of
actors in reaching domain goals, through social chains
of dependencies.

The i* framework can be used to represent process
roles (as a kind of actor in the i* notation), their social
dependencies, their goals, tasks, and resources. Goals
can be hard-goals, representing the functional objec-
tives, or softgoals, expressing qualitative objectives.
One of the distinguishing capabilities of i* modeling
framework is its capability of modeling the different
ways that a softgoal can be contributed (positively
or negatively). This capability is quite helpful for
modeling qualitative objectives of a social actor, since
they might receive heterogenous contributions, show-
ing the trade-offs that should be resolved prior to
process adoption. For instance, for a Project Manager
(a process actor), documentation (a process task) con-
tributes positively to his/her softgoal Facilitated Code
Maintenance, and at the same time negatively to the
Reduced Development Cost. In [32] the i* framework
has been used to address the problem of trade-off
analysis.

Therefore, we propose to make use of the i* mod-
eling framework to model the social perspective of
a software process. This framework has been pre-
viously used for representing intentional aspects of
organization-specific software processes [18]. The pur-
pose of that work was to extract a descriptive process
model of a software company to clarify the organiza-
tional complexities of actors’ interactions. This work
is intended to present prescriptive process models of a
pre-defined software process, to facilitate its adoption
and analysis by companies interested in it.

We will follow a two-step process. First, we will de-
fine a Strategic Dependency (SD) model. An SD model
depicts the dependencies between the different (social)
actors without delving into their internal intentions.
Then, we will refine this model by defining a Strategic
Rationale model to represent a more microprocess

view [3] of the agile method. SR diagrams model
actors’ internal goals, and their supporting rationales,
that is, the combination of activities, artifacts, quali-
tative attributes, subgoals, and dependencies that help
the actor to achieve its major goals. Once we have
the models defined, it will be easy to highlight the
major vulnerabilities of the process (important to pay
special attention to them before adopting a process),
and to answer different kinds of social/organizational
questions about the process, as the ones pointed out in
the previous section.

A complete description of the i* notation is outside
of the scope of the paper (see [19] for details) but
Table 1 provides a summary of its main elements and
our proposed interpretation in the context of social
models of software processes. The graphical symbol
corresponding to each element is shown in the legends
accompanying the figures of this section.

Table 1. The i* notations and their role in the
modeling of social aspects of software processes

i* notation Process Interpretation

Goal Process functional objective (state that
should be reached during process enact-
ment) with clear-cut achievement criteria
Sofgoal Process qualitative objective, including ex-
pected quality attributes of activities or
products (e.g. meetings be Effective ), as
well as needed skills and objectives with no
clear-cut satisfiability

Task Activities and practices prescribed by the
process
Resource Resources needed for, and artifacts devel-

oped during the enactment of process
Actor Roles defined in a process, and agents who
play those roles

Means-Ends Link Alternating tasks for achieving a goal
Decomposition Link | Constituting elements of a task
Contribution Link | Effect of different elements on a softgoal
Dependency Link Dependency relations between process ac-
tors

3.1. Modeling intentional dependencies be-
tween actors

The SD model is used for this purpose. An SD
model focuses on visualizing the roles defined by
a process, and the dependencies among them. For
instance, Scrum introduces three roles: Team, Scrum
Master, and Product Owner. As an example, Figure 3
along with modeling these three roles, represents some
dependencies that exist between them. For example,
the Product Owner depends on Team to develop prod-
uct increments, and Team depends on Scrum Master
to remove its obstacles and to guide it in transition
to the new method. (Although "Team” sounds to be a
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Figure 3. Actor dependencies in a Scrum process
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position rather than a role, in order to follow the Scrum
terminology, we avoided to change the role names, yet
”Team Member” is what actually implied by “Team”)

Apart from (soft)goal-dependencies, in which the
dependee actor is in charge of attaining the (soft)goals
delegated by the depender, an SD model can represent
task- and resource-dependencies, respectively referring
to tasks to be performed and resources to be provided
by dependee on behalf of depender.

Systematic representation of social interdependen-
cies can help organization members to have better
understanding of the process, by clarifying their re-
sponsibilities and expectations. This alone can prevent
some cases of process failure. For instance, it has
been reported that one of the Scrum failure points
happens when the Scrum Master does not remove the
Team’s obstacles [17]. In our model, it is clearly stated
that this is a responsibility that the Scrum Master
must take care of. Furthermore, modeling intentional
dependencies also highlights the critical roles, which
should be then carefully assigned to the most eligible
members. Critical roles are those with notable number
of incoming dependency links (e.g. Figure 3 accents
the criticality of the Scrum Master role, as the number
of its incoming dependency links is notably higher than
the others). We would like to remark the importance
of softgoals in social dependencies. Even if there is no
clear-cut measurement scale to evaluate their success
or failure, the dependee is supposed to do his/her
best to satisfy the softgoal. This issue should also be
carefully considered while assigning process roles to
organizational actors.

Following the dependency relations, we may also
detect how the poor performance of an actor, might
affect the achievement of process goals and the func-
tionality of other actors - what project managers seek to
know [6]. Finally, dependencies assigned to a role also
imply that the role should have certain skills to suc-
cessfully fulfill the dependency relation. For instance,

the Scrum Master has to be an Scrum expert, since it
is expected to teach Scrum to the team members. This
issue will be further elaborated while modeling actors’
goals and rationales.

3.2. Modeling Actors’ Goals and Rationales

A more detailed analysis of a software process
and the implications of poor performance of actors,
required skills,... requires a more micro-process view
of the process [3]. To do so, we refine the previous
SD model with SR models that include all internal
activities, artifacts, qualitative attributes, subgoals, and
dependencies, which help process actor to achieve their
major goals. All these elements are specified within the
boundaries (dashed-line circles) of the actor symbol
corresponding to the role.

As an example, Figure 4 depicts an SR model of
Scrum, focusing on the Scrum Master. It is easy to see
that this SR model contains much more detailed infor-
mation about the Scrum process. It adds new internal
goals that are required to satisfy the external depen-
dencies for the actor (e.g. Facilitated Customer/Team
Collaboration), explicits additional skills (e.g. softgoal
Strong in Communication) and can specify hierarchical
decomposition of high-level goals/tasks into lower-
level ones (e.g. Coach team requires training the team,
monitoring its progress and chairing the meetings).
More importantly, an SR model also shows how the
different intentional elements of the actor contribute to
each other to achieve the actor’s goals. As an example,
being Strong in Communication helps achieving the
Facilitated team collaboration goal. Other kinds of
contributions are Make (the strongest positive one),
Hurt and Break (the most negative one). These val-
ues will be used in the next section to evaluate the
feasibility of adopting a software process in a given
organization.

3.3. Analyzing the risks of adopting an agile
process based on its social models

One of the benefits of intentional models is the
ability of revealing important social aspects of agile
methods that will help organizations trying to adopt
them. We have already hinted before the ability of
models in this area, for instance, to clearly visualize
responsibilities, dependencies, critical roles,... In this
section we take a closer look to this topic and focus on
the use of our models to analyze the risks of adopting
an agile process, in terms of vulnerability points that
potentially threat any adopting organization.
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Figure 4. Representing the internal rationales of process actors

Social models can be analyzed to highlight two types qualifications, as well as technical expectations. If
of vulnerabilities in agile methods. The first category any of the softgoals fails (which generally deal with
of vulnerabilities, are those rooted in dependencies human capabilities), the overall process goals might
and can be identified looking at SD models. Having be affected. For instance, if an Scrum Master does
well-trained and qualified actors for a certain role not have Acceptable Leadership Skills or fails to be
does not ensure the successful achievement of their Committed to the Process, the achievement of its
method goals, as other actors they rely on may fail. softgoal Participants Guided will be threatened, and
For instance, the SD model of Scrum (Fig. 3) expresses the problem will be even propagated to the other actors
that even a Team of skilled programmers might fail to (through dependency relations).
adopt Scrum if the Scrum Master fails to guide them
in their transition to Scrum. Table 2 summarizes a list of identified vulnerabilities

of the Scrum process, based on analysis of SD and

The second category is rooted in the process soft- SR models. It also represents the corresponding Scrum
goals and can be identified in SR models. As men- failure points reported in [17]. Our models helped to

tioned earlier, the softgoal notations can refer to social predict most of the failure points reported in [17], and



even some new potential vulnerabilities.

Intentional models can be used to systematically
analyze the conflicts between the current organizational
setting and the method requirements. In other words,
they can be used to evaluate the satisfaction (or denial)
degree of each method goal, in the presence of specific
situational factors. By the end of analysis, and given
the list of method goals/requirements the organization
is unable to satisfy with the current structure, the
organization can decide on the feasibility of adopting
the process. The i* forward evaluation strategy [20]
can be used to propagate and anticipate the effects
of situational factors on process goals. The evaluation
process starts by tailoring the process model based on
the situation of organization/project, and then proceeds
by assigning initial values to the leaf-node elements
of the SR model, which their achievement degree
can be estimated based on situational criteria. After
initializing all of the possible leaf nodes, the evaluation
process completes by propagating the initial values up
to the other model elements. Detailed description of i*
forward evaluation can be found in [20].

4. Case Study: Adopting Scrum for an
undergraduate course project

To validate the benefits of our social perspective on
process modeling we applied our approach on an ex-
perience of adopting Scrum in a classroom study. The
Scrum process was used for the programming project
of an undergraduate course in Computer Science. The
course had about 160 second-year students, grouped
in 40 teams, with 10 teaching assistants (TAs). Each
team had to develop the same mobile application for
Blackberry devices using Scrum as the development
process. The TA in charge of each team played the
role of Scrum Master for the team. All TAs and stu-
dents were being trained in Scrum (during a one-hour
lecture), and the lecturer played the role of Product
Owner. The first author of this paper was assigned
as a head TA, responsible for tailoring, adopting, and
monitoring the Scrum process.

The goal of this section is to illustrate 1 - how we
tailored Scrum to this specific context by analyzing the
constraints of our scenario; 2 - how we analyzed the
possible risks of adopting the tailored process, based
on the social model of Scrum; and 3 - to what extent
our analysis results were substantiated in practice. In a
real scenario, the organization should try to find proper
solutions for all potential risks, before enacting the
process. Due to the constraints of our course-based
scenario, fixing all possible risks was not possible.
However, for the purpose of this article, this has been

useful to compare the observed problems the teams
had when adopting the process with the risks detected
a priori with our model-based analysis.

4.1. Tailoring Scrum Process, based on situa-
tional constraints

In our scenario, we encountered the following re-
strictions:

1) Most of TAs were not so familiar with mobile
application development.

2) TAs were accessible only at certain times (their
office hours).

3) Development cycles were supposed to be exactly
three weeks (with possible extension of at most
24 hours).

4) Students had little experience in programming.

5) Students could not have regular daily meetings.

6) Students could not always come together and
work at the same time/place.

To adapt the process to these restrictions, we decided
a list of actions to be performed before the start of
the course. An expert mobile programmer conducted
a training session for TAs to become familiar with
mobile programming (though this was not enough);
the course lecturer asked the TAs to stay in email
contact with their teams out of office hours, and set up
a bulletin board to improve the communication with
students; we reduced the length of sprints from the
default 4 weeks to 3; students were supposed to use
a wiki page to reflect upon their daily activities, as a
replacement for daily Scrum meetings and a solution
to the problem of not being always co-located.

Taking into account the restrictions of our classroom
setting and the partial corrective actions we could
conduct, we then went to specify the social models for
our specific enactment of the Scrum process (Figure
5) and proceeded with the analysis of those models to
detect those goals of the generic method that we were
potentially unable to achieve, which would highlight
the risks of our particular development process.

To generate the organization-specific version of the
process model we first built the generic social model of
Scrum process, and then refined it based on situational
constraints and corrective actions. As shown in Figure
5, symbols depicted in red represent our refinements
to the social model of Scrum process. We added the
softgoals Tech Knowledgeable and Availability (with
their corresponding contributions) to the SR model of
Scrum Master; and the softgoal Programming Experi-
ence and taks Use Email, Use Bulletin Board, and Use
Wiki to the SR model of Team.



Table 2.

Identified Scrum vulnerabilities; Source Model: SD Strategic Dependency, SR Strategic

Rationale; Corresponding category of Scrum failure reported in [17]

Vulnerability Source Model Category
Product Owner Not to be Engaged in Development SD Product Owner
Product Owner Fails in Ordered Product Backlog be Prepared SD Product Owner
Team Not being Guided in Transition to Scrum SD Team
Team Not to have Obstacles Removed ASAP SD N/A
Scrum Master Not to be Trained in Scrum SD Sprint Planning
Scrum Master Fails to run Effective Scrum Meetings SD Daily Meeting
Scrum Master Not to be Strong in Communication SR Scrum Master
Scrum Master Not to be Committed to the Process SR Scrum Master
Scrum Master Fail to achieve Facilitated Customer/Team Collaboration SR N/A
Scrum Master Not to have Acceptable Leadership Skills SR Scrum Master
Scrum Master Not respecting Macromanaging SR N/A
Scrum Master Fails to keep Participants Guided SR N/A
Scrum Master Fails to have Effective Customer Collaboration SR N/A
Team Fails in Time-Boxed planning SR Sprint Planning
Team Not having Correctly Estimated backlog SR Sprint Planning
Team Not to be Self-Managing SR Team
Team Not to be Self-Organizing SR Team
Team Not to be Cross-functional SR Team

4.2. Analyzing the social model of tailored
process

Apart from the generic vulnerabilities identified in
Table 2, the customization of the Scrum process has
also introduced some new possible points of failure
that may affect our capacity to effectively adopt the
Scrum process. For instance, adding the softgoal Tech.
Knowledge to the boundary of Scrum Master , high-
lighted the point that Scrum process might fail, if
the Scrum Master does not have adequate technical
knowledge. similarly, the poor availability of Scrum
Masters can have negative impact on the satisfaction
of process goals.

As explained before, for evaluating the satisfaction
(or denial) degree of process goals, possible leaf nodes
should be initialized with satisfied or denied labels (de-
pending on our particular enactment constraints), and
then those values be propagated up to the other model
elements. Figure 5 shows the result of initialization and
evaluation of tailored Scrum process. For instance, for
the subject case study, we initialized the softgoal Pro-
grammers be Experienced of Team to Partly Denied,
since students had very limited experience of software
development.

After propagating the initial values through the SR
model, we gained a prediction of how well each
method goal can be satisfied (see the resulting labels
in root goals in figure 5). For instance, the evaluation
results foresaw that the softgoal of Team for having
Accurate Sprint Plan would become Partly denied, due
to the predictable failure of its dependency to Scrum
Master, as well as poor evaluation of its contributing

softgoal. As another example, consider one of the
main objective of Scrum Master, which is the softgoal
Farticipants Guided. Even if we tried to improve the
availability of TAs by adding email support, which
favors the Committed to the process softgoal, the
limitations in the technical domain knowledge could
result in weak denial of the softgoal Participants
Guided .

Social models of agile processes can also be an-
alyzed with respect to their common problems. For
instance, one of the typical conflicts with what agile
methods require is the poor participation of customers
in the development process. As sown in Figure 5,
this limitation would deny the goal of Product Owner
to be Engaged in Development, which, in its turn,
endangers the softgoal of Scrum Master for Facilitated
Customer/Team Collaboration. Consequently, this is-
sue causes the Scrum Master to fail at satisfying
its own softgoal of Improved Productivity, and the
dependency of Team for having Obstacles Removed.
This chain of negative impacts can be further analyzed
within the SR model of Team.

4.3. Credibility of analysis results

To test the credibility of this kind of analysis, we
compared the results of the systematic (model-based)
evaluation of process goals, with what the process
head-TA observed regarding the average results of
each group. In most cases, the observed values of
process goals were the same as model-based ones.
For example, we observed that student teams were
somehow successful in being Self Managing, which
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Figure 5. Tailored Scrum model for our classroom scenario

was in accordance with the model-based analysis re-
sults. However, there were some cases of deviation
as well. For instance, based on our model evaluation
we expected that the softgoal (quality attribute) of
team members in being Cross Functional would be
Weakly Denied. However, we observed that this quality
of team members gradually improved, as they were
approaching final iterations. Therefore, at the end of
project, we evaluated this softgoal as Weakly Satisfied.
Table 3 summarizes the results and justifies the given
values.

If we take a closer look at the comparison (Figure
6), we see for 6 out 10 process goals, the results of
systematic evaluation was the same as the observed
values. This analysis also shows that the framework
tends to evaluate process goals conservatively, since
it made (in this case) 4 out of 10 under-estimations
(observed value better than model-based value), yet
making no over-estimation. however, It should be
mentioned that in 3 out of 4 under-estimated cases,
the model-based values were Weakly Denied, whereas
the observed values were Weakly Satisfied. A possible
justification to this slight deviation could be the lack
of strongly distinctive definition for these two values,
regarding the qualitative nature of the i* framework.

Model-based Analyzed Value

D WD UD WS S
Dlolo|o|o]|o Legend
5 [ ]| over-Estimated
K WD 1o 2 o|jo])]o [_]| Under-Estimated
b D |Denied
% ubjoejo 0100 WD | Weakly Denied
2 ws slololale UD |Undecided
o WS | Weakly Satisfied
Slo|lo|[1]0]1 S | Satisfied

Figure 6. Analysis of the expected vs obtained
results

5. Related Work

As mentioned before, most of the current process
modeling approaches are activity-oriented, as they fo-
cus on ordering of process activities and products.
Weerd et al. in [6] introduced Process-Data Diagram
(PDD), which is a process modeling technique, de-
veloped by integrating UML Activity Diagrams and
Class Diagrams. Although PDD supports the defini-
tion of process roles, it has no feature to represent
qualifications expected from roles, or their objectives
and social dependencies. The social aspects of software



Table 3. Analyzed vs. Observed values of Scrum method (soft)goals, applied in the case study. (WS:
Weakly Satisfied; S: Satisfied; UD: Undecided; WD: Weakly Denied; D: Denied)

Actor Goal/Softgoal Expected | Observed | Description

Team member Accurate Planning WD WS Earlier Sprint plans were faulty but their planning capability
improved, as they became more familiar with technology and
needs

Team member Collocated WS WS Wiki-based communication helped teams to overcome the
problem of not being always collocated

Team member Productivity Improved WD WS Productivity improved during the last iterations

Team member Functionalities Developed UD S Our analysis did not reach any conclusive result for this goal
but teams ultimately developed the functionalities

Team member Effective Customer Collaboration S S Email contact and bulletin board were enough for this project

Team member Cross-Functional WD WS During the semester, team learned different topics in program-
ming, testing, and designing???.

Team member Correct Estimation WD WD Teams usually fall into under or over estimation

Team member Self-Managing WS WS From the beginning, students tried to divide the work, how-
ever it was not always adjusted

Scrum master Participants Guided WD WD Due the incomplete tech knowledge, TAs could not guide the
students by rapidly removing their obstacles.

Scrum master | Facilitated Customer/Team Collaboration WS S The bulletin board plus the rapid response to emails proved
to be enough

Scrum master Committed to the Process WS WS TAs tried to be responsive to the teams

processes is also overlooked in the standard process
engineering metamodel (SPEM 2.0) [13], as it does
not deal with interactions among team members, or
their contribution to the process goals.

Goal-oriented process modeling has been widely
advocated for business process modeling [21], [22].
This modeling approach has been also proposed for
software processes [23], [24], [30], [31]. Lee in
[23] described a systematic method for process re-
design called Goal-based Process Analysis (GPA).
This method takes advantage of goal hierarchies to
identify missing objectives, and propose alternatives
for reaching a goal. Leijen and Baets in [24] proposed
a framework for reengineering knowledge-intensive
processes in which the organization is modeled as a
goal-directed planner for exhibiting proper response
in reaction to a stimulus. However, neither of these
techniques is concerned with the representation and
analysis of social aspects of software/agile processes
nor on the analysis of their vulnerabilities and key suc-
cess or failure elements. [30], [31] are proposed to take
advantage of method rationales for improving the pro-
cess of method engineering. Rolland and Gorsz in [33]
proposed an intention-based language for representing
software processes, in which process fragments were
modeled as pairs of (situation, decision). However, the
focus of that work was on assisting process designers
with situational solutions, rather than modeling social
aspects of software processes.

On the other hand research on social aspects of agile
methods studies the effect of social factors such as
knowledge sharing, motivation and customer collab-
oration on agile practices [25], the social issues that

hinder the process of introducing an agile method to an
organization [1], [2], [4], [5] and the impact of cultural
factors on software development [26]. Our approach
allows an explicit representation of all these social
factors, which can be analyzed and incorporated into
the decision-making process of an organization when
selecting a software process for a given project. This
paper goes beyond the earlier use of i* for process
modeling [19], by focusing on agile methods and the
prescriptive presentation of their social aspects.

6. Conclusions and further work

A complete understanding of a software process
is hard to achieve by having a single model of the
process [7]. This paper proposed a goal-oriented ap-
proach for modeling social aspects of agile methods
to complements other more activity-oriented views.
It focuses on the representation of the relationships
and dependencies between the roles involved in the
process, the responsibilities of each role, and the skills
needed to play each role. It also aims at analyzing
several kinds of possible vulnerabilities of the method
that may endanger its successful introduction in an
organization. This view can also be helpful in more
traditional software processes.

With our approach, organizations may visualize and
evaluate how well the different agile methods may
fit with their existing internal structure and minimize
the possible risks derived from their adoption. Once
decided to implement a given method, our approach
also provides a common understanding of the method
to all different actors: what are their responsibilities,




what are the consequences of not doing their job, and
how to collaborate to fulfill their goals.

As a further work, we plan to first develop a library
of goal models for agile processes to facilitate the
evaluation and comparison of different agile methods
from a social perspective. We are also interested in
formalizing the method for adapting a given software
process to the reality of each organization by matching
the organization structure to the process goal-model
template. This affects the development of software
project management tools that must take into account
how a process is really applied within an organization
in order to provide a customized support for the
process. Finally, we would like to extend the result of
our work to the field of Method Engineering where
software processes are built by combining several
method fragments [27]. We believe that understand-
ing the social aspects of method fragments can help
method engineers in assessing the vulnerabilities of
new processes.

Of course, tailoring a method is still a manual
task and the quality of the results may depend a lot
on the ability of the method expert to identify and
represent in the social model and the constraints of
each specific organization. However, we are currently
in the process of developing an evidential repository
of method fragments to support the the credibility of
process social models. This repository is based on
empirical studies and contains the situational evidences
of enacting method fragments in different situations.
Besides, we are working to develop a customized i*
forward evaluation procedure, which considers some
of the specific concerns that arise during the analysis
of software process models.
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