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Critical Review of Extended Agile Process Model
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Abstract—Concrete efforts to integrate Software Engineering and Human Computer Interaction exist in the form of models by many
researchers. Many efforts in this regard lead to various proposals of smooth integration of SE (software engineering) processes with HCI
(human computer integration) for product development. One such effort is extended Agile process model. This paper presents a critical
review of extended Agile Process model. It also suggests means to bring nearer the two diverse communities of SE and HCI. The objective
of closing the gap between SE and HCl is to increase product usability.

Index Terms— Agile process model, Human Computer Interaction, Software Engineering, Usability.
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1 INTRODUCTION
he Agile process model (ASP) [1, 2, 3, 4] never indi- From the period of mid 80’s, the geographical distribu-
cates the mere development of application in a faster tion of the labour force engaged in development has in-
sense. But, it pays utmost attention on the speed as creased in leaps and bounds that it has exceeded sixty
well as the flexibility of adaptation that is required, percent.  ASP can be deemed as user-centric because
when the product, the process or the environmental set- the users in huge organizations serve as the contribu-
tings undergo a transformation. Hence, ASP does not tors to each and every single team and are not secluded.
refer to only one approach. It encompasses the entire
number of approaches, which relies on the notion be- The process model of ASP system can be thought as an
hind coherency. When ASP is compared against the integrated system, which allows the ASP model to be
traditional models, it is found that the core idea of ASP handled. The ASP system’s structure and its dynamic
exhibit variation from that of the traditional models. nature are more complicated and hence, the incorpora-
tion of the software process model is extremely desired
The ASP design highly concentrates on specific attrib- in the ASP system. The structure associated with the
utes of software process and they are the process in- process involved in the ASP system is mainly con-
volving concurrency as well as asynchronous nature, cerned with process management, which includes tasks
process for object-oriented development, process lead- like, defining and enhancing the development process-
ing to distributed development and user-centric pro- es and having a control over the process execution. An
cess. If the higher level-systems are considered, the ac- increasingly appropriate representation of the ASP pro-
tivities pertaining to the development phase are found cess is required for achieving the ASP management.
to be naturally asynchronous and concurrent. This im- When the process dynamics of the ASP System is taken
plies that the advancements in design show a discrep- into account, the ASP system demands two levels of
ancy between sub-systems or their portions. In addi- management structure to carry out the execution pro-
tion, the conventional linear synchronous process does cedure. They are the simultaneous allotment of work-
not comply with the features of the software processes. load to numerous distributed teams for accomplishing
As a process supporting Object- Oriented Development, several enhancements and the management of the
the ASP reveals two frequent attributes in the process workloads across more number of releases.
models’ structure, namely, the iterative micro process
and the incremental macro process. The distributed de- The implementation and the functioning of the ASP
velopment, followed by the globalization of the soft- system will be unfeasible without an integrated soft-
ware development organization is owed to the bound- ware engineering environment, which is capable of of-
less economy. fering stability to handle the process as well as the
product. There are three layers, namely, the collabora-
tion layer, the information layer and the operational
layer. The collaboration layer relies on the process
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2 BACKGROUND

The agile software development approaches came into exist-
ence in 1990s and it was developed with an intention of over-
coming the issues that the conventional software development
methods has posed like, inflexibility and the lack of means to
account for the user’s varying needs [1]. Conboy has given a
formal definition for agility as, ““the continual readiness of an
ISD (information systems development) method to rapidly or
inherently create change, proactively or reactively embrace
change, and learn from change while contributing to per-
ceived customer value (economy, quality, and simplicity),
through its collective components and relationships with its
environment” [5]. There are so many methods having relation
to agility are available [6]. Scrum and Extreme Programming
(XP) are the two agile methods, which have been under utili-
zation to a greater extent. Each one of the agile methodologies
will possess a different means of execution and different goals.
This can be understood from the following example. XP con-
centrates more on the activities of the software development
team, while Scrum aims to bring about the enhancement in
project management through the rapid revealing of the trou-
bles associated with the project [6]. The agile software devel-
opment outweighs the other conventional schemes due to the
fact that the users are allowed to communicate with the devel-
opers directly [7].  The reports of Standish Group may be
divisive [8], but this extensively cited group has depicted that
“software applications developed through the agile process
have three times the success rate of the traditional waterfall
method and a much lower percentage of time and cost over-
runs’’[9]. The agile practices permit the software development
teams and the customers to communicate and work together,
so that the project can be able to yield improved results along
with the achievement of customer satisfaction. The customer
satisfaction can be accomplished because the software devel-
opers are accustomed to the altering needs of the customer.

3 LITERATURE REVIEW

In the literature review, numerous methodologies that in-
clude various processes concerned with agile process mod-
elling are discussed. These approaches give a major de-
scription about the previously available best methods with
regard to their features along with the knowledge gained
after the application of those approaches in the industrial
field. This section summarizes each and every research
work in a brief manner.

R.Kulkarni et al [31-34] efforts to integrate SE and HCI lead
to design of TEIM model which still requires rigorous vali-
dation. In 2002, Abrahamsson et al. have provided a tech-
nical report at VIT that deals with the development of ag-
ile software [10]. This report encloses the idea behind de-
veloping the agile software and the various procedures as
well as the functions involved. A total of ten agile devel-
opment methodologies were compared in accordance with
the various phases that they aid and the degree of profi-
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ciency that is highly demanded. They have unreliably wit-
nessed that the agile methods have increased effectiveness
and the ability to suit well in plenty of circumstances [39-
42].  Yet, only a smaller range of empirically validated
studies satisfy these features. In 2003, they have offered a
comparative study on nine other agile methodologies [14]
and have stated that the empirical support is still inade-
quate for these methodologies.

User sudies

Usabilzy evshsation |

Aachitectural Spit

User Stories
Helease Plan

T
Ul Prota

W, i
JVE - WE 2 \\.I‘|'_g'|.|i-\‘::"-"‘-"""\-
%‘ User Stories

‘."\ System Metaphar
w User Interface

|

Ul Prote

Just enough,
notvery
detailed plan

o]

User Interface

l Ut Prato
UEZ Dew Sup

) [ - [
—

Fig. 1. Extended Agile Process Model extracted from [30]. A
schematic overview of HCI activities integrated in Extreme Pro-
gramming. Activities in red boxes are new HCI activities pro-
posed, while blue are SE activities

In 2004, Cohen et al. have narrated how the agile develop-
ment has been developed for years before and depicts few
sources regarding the other domains. In addition, it de-
scribes about the relationships that exist among the agile
development and the Capability Maturity Model (CMM)
[15]. They have also stated the novelty of the proposed
method in relation to the chief agile methods and their fea-
tures. The practice conditions were also depicted and they
were derived from a conversation of 18 experts over
online. These experts were busily engaged in making the
reports of diverse agile development approaches. Addi-
tionally, they have conversed about the various subjects
regarding the agile development’s preface as well as the
project management. Moreover, they have dealt with the
testing and review of agile development using seven case
studies. The authors imagine that the agile methods would
not prohibit the conventional ones, but merging of the ag-
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ile methods would take place very soon in a similar way as
the object-oriented approaches were merged. Further, they
think that a symbiotic link would exist between the tradi-
tional and the conventional approaches, wherein, the
choice of the process is decided using the count of people
functioning on a project, the field of application, im-
portance and novelty. Erickson et al. [16], in 2005, have
expressed their research views pertaining to XP, agile
software development and agile modelling. The achieve-
ment of XP was proved through the investigation of case
studies and self-knowledge. Pair programming in XP was
examined with a good number of research works and itera-
tive development was also reviewed. Erickson et al. have
suggested that it is necessary to make a study in detail
about the main practices involved in XP, so that it would
be easier to locate the functioning practices from the rest
[46, 47]. In addition, they address the issues associated
with the agile software development approaches using
standards like, ISO and impose further study in this do-
main because the investigations made on agile modelling is
far lower than the researches carried out on XP.

The XP and the Scrum are the two widely utilized models
of agile process. Dyba and Dingsoyr [19] have classified the
examinations of the models in agile process into four
groups of subject matters. They are the introduction and
adoption, insight of agile methods, human and social fac-
tors and comparative analysis. The authors have also stat-
ed that the agile development and an alternative were
compared. The authors reported that some form of com-
parison of agile development was done against an alterna-
tive. Khramov in [20] have performed an investigation on
the situations, where the XP practices may present better
quality codes, but fail to yield better production. Benefield
[21] have shown how Scrum influences the Yahoo! devel-
opment teams. Ji and Sedano [22] have used a number of
work products to make a comparison of the effects pro-
duced after changing from traditional development to agile
development. In [23], a group of methods for co-located
teams of varying sizes and criticality through Clear, Yel-
low, Orange, Red, Blue was used for representation pur-
poses. The largely agile method, known as Crystal Clear,
show interest on communication in small teams that are
involved in software development and it is of less signifi-
cance. Clear development can be accomplished using sev-
en traits, namely, requisites for the technical environment,
regular delivery, osmotic communication, personal protec-
tion, reflective enhancement, concentration and trouble-
free access to expert users.

The development of A-Pro-PD [28] was carried out as a
portion of Pro-PD and it aims to define a nonspecific agile
process model for PD. This research has its introductory
phase as a broader literature review and the chief objective
of this research was to locate the basic practices involved in
the agile as well as the PD methodologies. The results that
were yielded at the initial stages were evaluated again with
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a chain of iterative workshops for about four months. At
these workshops, the feedbacks were gathered along with
the proofs from the persons skilled in SPL and agile meth-
odologies. This iterative development phase, which con-
sumes a period of about four months have caused the ver-
sion one of Pro-PD to be developed. The projects were
split into three phases in [24] and they are, pre-project, pro-
ject life-cycle, and post project. The inspiration for DSDM
has emerged from nine principles and they are users’ par-
ticipation, strengthening the project team further, delivery
in a regular fashion, improved concentration on the pre-
sent day business requirements, development in terms of
iterations and increments, means for reversing the altera-
tions, setting up a larger scope prior to the initiation of pro-
ject, conducting tests in the entire life span and communi-
cating with more efficacy. A combination of model-driven
and agile development was dealt in [35] and it gives more
importance to the initial project model, splitting of the
work in terms of features and offering an iterative design
for each and every feature. All the iterations associated
with each and every feature involves two phases, namely,
the design and the development.

Martin McHugh [25] has introduced a hybrid SDLC,
named as the AVModel. This model was a blending of the
agile as well as the plan driven development practices and
can be applied during the development of regulatory com-
pliant software. The issues (for instance, the rigidity) that
the medical device software development organizations
were facing due to the plan driven SDLC have caused the
emergence of this hybrid SDLC. Though the advancements
in this model are continuous, it is still advantageous to the
organizations that presently develop medical device soft-
ware and it also has the capability to include appropriate
practices additionally. Project management was concen-
trated more in [27], where planning in prior was little
complex using techniques that tend to achieve empirical
process control because the feedback loops play a vital role
in those mechanisms. A self-organizing team is responsi-
ble for developing the software in incremental steps,
known as “sprints”, and the entire development process
begins with planning and concludes with a review. The
features, which need to be implemented in the system, un-
dergo registration in a backlog. It is the product owner,
who determines the backlog items to be created in the sub-
sequent sprint. The coordination in the work will be ac-
complished through a stand-up meeting that is held every
day. The scrum master, who is one among the team mem-
bers, takes the responsibility to provide the solutions to the
issues that cause the team from not working properly. The
Toyota production system was developed in terms of soft-
ware through the utilization of the rules from lean produc-
tion [26]. The various principles adopted here were seven
in number and they are get rid of the waste, augment the
learning tendency, make a decision in a delayed fashion,
deliver in a rapid sense, make the team powerful, empow-
er integrity and view the entire thing.
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Soren Debois [29] have addressed a current industrial pro-
ject of Exformatics A/S. Here, the declarative DCR Graphs
notation was utilized for modelling and to carry out the
implementation of the funded application process of a
Danish foundation, in accordance with the agile process.
They have given a discussion on the various merits and
demerits the process has rendered after its execution,
which includes both modelling as well as implementation.
The troublesome issues were revealed to the DCR Graphics
notation at last, the objective of which is to account for the
issues specified in the case study through the promoting of
the declarative agile method. Excellent development prac-
tices were listed in [28] and there were twelve practices in
all. Those twelve practices were the planning game, small
releases, metaphor, simple design, testing, refactoring, pair
programming, collective ownership, continuous integra-
tion, 40-h week, on-site customers and coding standards.
The modified version of “XP2” encloses the following
“primary practices”: sit together, whole team, informative
workspace, energized work, pair programming, stories,
weekly cycle, quarterly cycle, slack, 10-minute build, con-
tinuous integration, test-first programming and incremen-
tal design. In addition, there were totally eleven “corollary
practices”.

Xiaodan Yu and Stacie Petter [5] have made a study on the
shared mental models theory. This study was carried out
mainly to investigate the various practices involved in the ag-
ile software methodologies and to know the way the software
developers operate as a team in an effective manner for ac-
complishing the tasks. The theoretical background of certain
agile practices was examined via the lens of shared mental
models theory. With the utilization of the shared mental mod-
els theory, a thorough analysis was made on three of the agile
practices from Xtreme Programming and Scrum such as, on-
site customer, system metaphor and stand-up meeting. This
analysis makes clear of the way the agile practices help in en-
hancing the collaboration, when the software development
process was carried out. The outcomes have revealed the
method the agile practices have used to support the shared
understanding as well as the improved collaboration among
the team of software developers. This theoretical examination
has expressed the significance of agile practices, when the
shared mental models or shared understanding was created
within the software developers and the customers taking part
in software development teams. Few of the agile practices
were found to be beneficial in generating a shared under-
standing with respect to the tasks to be finished. But, the rest
of the agile practices have produced shared mental models in
relation to the processes as well as the communications within
the team. The necessary results could be extracted from the
agile software development approaches, if the agile practices
are checked now and then to ensure that they improve the
shared understanding of the team. Three agile practices were
employed to make sure about the enhancement of collabora-
tion in the working environment of software developers and
the associated customers.

4 CRITICAL REVIEW OF EXTENDED AGILE
PROCESS MODEL

A Joshi et al in [30] have proposed a modified Agile Process
Model with an intention to reduce gaps between software
engineering and HCI process.The knowledge about the ex-
tended agile process model can be gained with the splitting of
the processes into four portions, namely, the pre-iterations
phase, the first HCl iteration, the second HCl iteration and the
iterations progressing after it. . The pre-iterations phase in-
volves the execution of the HCI activities of user studies, usa-
bility evaluation, ideation and product definition. The First
HCI Iteration Agile process models never describe the requi-
sites at once. Agile processes allow the development to be
distributed in smaller iterations and the bits of working code
resulting from the first iteration are delivered. This demands
the delivery of the user interfaces corresponding to those bits
delivered from the first iteration in portions in the first itera-
tion itself. When the first iteration of XP begins during the
Second HCI Iteration, the HCI team is made to operate on the
UI design of the user, its prototyping and evaluation that are
preset to be performed in the second iteration. But, when the
first iteration of XP gets finished during the second iteration,
plenty of UI designs would be created. This methodology is
ready to incorporate diversity in the process models, so that
the requirements of a wide range of products, the capability of
the team and the contexts regarding the project can be met.
Improved integration is achievable, if the HCI deliverables
exist prior to the situation, where the SE process model de-
mands the associated decisions. The data from eleven indus-
trial projects that have employed agile processes have been
examined to identify the influence of integrating HCI activi-
ties with the agile process models, which help in attaining the
usability objectives.

If the extended agile process model is considered, the means to
incorporate the dynamic generation of sub-processes within the
HCI model is recommended. The inclusion of the sub-processes
to the model allows the processes to be formally verified and the
model changes to Turing-expressive. The suitable design tools
enable the modelling notation to be visualised in a graphical
manner. With this type of visualization, the models become in-
creasingly lucid and cause the business users to robustly adapt
the processes on their own at the end. Setting up ownership and
managing the associated processes leads to business develop-
ment without making alterations in the IT systems that aids the
processes. Incorrect course of business processes can be eliminat-
ed, if the control as well as the monitor phases is considered at
each and every single stage of the process. The necessity of IT
persons and the maintenance involving higher cost as well as
larger duration have been the reason for why the HCI actions
with the agile process models assist the needs.

Specific changes required in extended agile process model are in
Pre-Iterations Phase, user studies, ideation, product definition and
usability evaluation are performed in the extended agile process
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model. Here, intelligent decision can be an additional module
which can be included to automatically derive the decision rule
about the current trend using advanced intelligent tools.

In the first The First HCI Iteration, piece of working code is de-
livered as per the extended agile process model. The distributed
design of the working process model is a major challenge posed
by the extended agile process model. Here, objective evaluation
is an additional component which can be included in the first
HClI iteration to evaluate the first output about the reach ability
with the overall objective in the whole extended agile process
model.

In the second HCI Iteration, HCI team members are continuous-
ly participated in the development team meetings, review ongo-
ing work and provide clarifications or changes as required to
quickly integrate the Ul design deviation. The metric-based
reach ability measures can be included in this iteration to track
the overall progress of current iteration within the software de-
velopment cycle.

In the Third HCI Iteration, time and resource management are
important parameters to be considered as two teams should
manage the three versions at a time and also, the current devel-
opment progress. In this iterative phase model, dynamic and
systematic process handling should be effectively included as
sub-processes to model the iterative process flow. Also, evalua-
tion of each and every iteration should be visualized to the team
in visualized way to further improve the development cycle.

5 RESEARCH GAPS AND FUTURE DIRECTION

The agile software development may be more familiar, but
the organizations face severe difficulties in employing them.
If these agile practices are ignored or their implementation is
not appropriate, the entire project duration will fail to devel-
op or continue its collaboration. =~ Though countless agile
software development and practices are available, it is better
for an organization to use a few. The agile software develop-
ment can be successfully implemented, if the desirable quality
of each and every software development practice is perceived
well. But, the empirical researches have shown that there are
also problems in recognizing the advantages of agile software
development. The subjecti norms as well as the training are
mainly responsible for affecting the agile software develop-
ment, when it is being adopted. Few researchers have inves-
tigated the agile software development and have come to a
conclusion that just a part of the organizations using agile
methods was able to satisfy the facts defining the agile soft-
ware development. If the agile practices are applied with the
theory, the software development team and the customers
can have improved collaboration to each other.

More number of enhancement activities is further demanded to
achieve the technical infrastructure, which helps the processes to
alarger extent. The enhancement actions should be done in such
a way that the processes like documentation, requirement change
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management, project management, configuration management,
requirement elicitation and process establishment work in coor-
dination with the currently available techniques. Making use of
these techniques can lead to additional researches in the fields,
where the individuals are allowed to communicate with each
other and also with the processes or tools. Moreover, the re-
searches on the control of working software on the comprehen-
sive documentation,  the group effort of the customers on con-
tract negotiation and ensuring changes at whatever time the plan
requires. Plenty of inferences can be made regarding the research
from this systematic review. This review states that a number of
empirical studies on agile development approaches is highly re-
quired to perform a research work. For the past few years, agile
development is of utmost interest in the software industry. This is
because, the researchers are attracted towards the way the agile
development has been achieved as well as the influence of it,
when utilized. The review also expresses that further studies
have to be made on the circumstances, where the practitioners
can apply the agile development. Action research allows the col-
laboration to be built between the researchers and the industry.
Hence, action research can be more appropriate to be applied in
the domain of agile software development.

6 CONCLUSION

In this paper a critical review of extended agile process model
is done. We identified the need for dynamic generation of sub-
processes within HCI process. Intelligent decision module is
recommended in the pre-iteration phase. Objective evaluation
in the first HCI iteration considering distributed environment
is rcommended. In the second HCI iteration metric-based
reachability measures are suggested. Visualization in every
iteration is recommended for overall development of lifecycle.
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