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Abstract: - Agile software development (ASD)[1],
in today’s time has turn out to be one of the main
torrent methodologies. In order to hunt for bigger
markets and cheaper labor, software development
companies switching Distributed
development environments. In Agile terms this

are towards
approach is well understood as distributed Agile
software  development (DASD). DASD
environment allocation of tasks has been an vicinity
of concern because ad — hoc based approaches for

In

task allocation may lead to customer dissatisfactions
leading to project failures. Many research fellows
have operated on different techniques for task
allocation. In the paper, a novel approach for
quantitative task allocation in DASD has been
wished-for The approach seems to be promising for
allocation of tasks in DASD environment.

Keywords: - Software Development (SD), Agile Software

Development (ASD), Task Allocation (TA), Distributed
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INTRODUCTION

Little by little process to produce good quality
products is an art termed as Software Engineering [1]
which provides different procedures for software
development. Traditional Software Development
(TSD) [1] methods and techniques are the oldest
among them. In this, development process streams
through requirement analysis phase, design phase,
implementation phase, coding phase, testing and
maintenance phases one after the other. They focus
on comprehensive planning, heavy documentation,
and pre-defined requirements. These methods have
been in demand for years due to the nature of being
straightforward, methodical, and structured in nature.
Key problem areas of these methods include
requirement of complete set of customer needs prior
to design, likelihood to be over budget, behind
schedule and inflexibility to initiate changes as per
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the customer demands at middle of development due
to market needs or business values.

Agile Software Development (ASD) [1][28][29], is
aa approach for software development where
continuous customer communication and interactions
are kept at top priority. There always exists scope of
improvement in the project due to the presence of
or one of his representatives with
development team who always provide feedback

customer

according to the market trends or business values. A
few of trendy agile methods are Scrum, Extreme
Programming (XP), Crystal, and Adaptive Software
Development (ASD) etc. Agile techniques can be
classified as iterative and incremental developments
that have adaptability to change throughout the
systems development life cycle. In 2001, Agile
Manifesto was created which emphasizes on the
Agility based four principles. After lots of research it
has been identified that agile methods have the
capacity to deliver customer satisfaction, smaller
development cycle, and a faster adjustment to fast
changing business needs. So main emphasis remains
on in -person communication and progresses of the
project is measured by getting working sub - modules
ready from the team and deliver them to the customer
at the end of a time quantum termed as Sprint [3].
Agile methods rely on lesser documentation and
better results.

Population explosion in twenty first century has
caused migration of people from their native places
to other places in the hunt of good higher education,
better living hood and larger competitive markets.
The locations of these markets depend on level of
demand of different products globally. The software
development industry also follows the same norms
for its growth. In this process, high growth of
software industry in recent years has been possible
due to distributed software development strategies.
The main reasons behind distributed development are
— finding new customers around the world, reduction
in development cost and effort, production of quality



software and expansion of personnel capacity [5].
The high expansion of software development
companies due to distributed development has caused
several difficulties like — deficiency of trained
professionals, of coordinating and
controlling projects, language, and time zone issues

intricacy

[6]. Task allocation is one of those compound
activities. It is crucial for the realization of the
project. The residual of paper is prepared as follows:
- Section I provides introduction to three basic task -
allocation approaches in DASD environment, in
section II requirement of intelligent tools for
automated task allocation has been analyzed based
upon the study of literature survey, in section III
machine learning based model for task allocation in
DASD [14][15], environment has been proposed.

TASK ALLOCATION APPROACHES IN DASD

ENVIRONMENT

Task Allocation remains to be a decisive activity for
each project. It becomes more critical in distributed
environment. In general, task allocation is performed
by three means — Ad — hoc manner, dedicated
developer per story and story swarming
[28][29][30][31]. In Ad — hoc approach, any task can
be assigned to any developer, which he / she likes to
do on that day based upon their interest, energy level
and other factors. This approach improves flexibility
with lesser possibility of any sort of deadlocked
tasks. It is easier to accommodate absenteeism on a
specific day and maximizes team accountability as all
the members of the team are equally responsible for
the complete project work and its associated tasks.
The approach also addresses certain weaknesses like
— inability to fit the best team members in all
situations, increased number of backlog tasks and
inability to directly fit any individual accountable.
When everyone is responsible then it sounds like no
one is responsible. In the approach termed as
dedicated developer per story, a developer or a pair
of developers is signed up for any individual story
and are kept responsible for the completion of the
story. This approach is least feasible as it demolishes
any real feeling of team liability. Major advantages of
the approach are that each developer or pair is at least
accountable and responsible to complete at least one
user story, and they understand overall design of the
system. These sorts of approaches also work better
with teams who cannot, or do not have to willingness
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to collaborate. A distributed team across different
time zones may be more effective with this method.
It might also dress suit to those teams who are new to
Agile based projects and work separately. The
approach has disadvantages like — there exist no
common goals or collaboration on day-to-day basis.
If one of stories is blocked then the developer is also
blocked and it cannot afford much absenteeism i.e.,
due to sickness, vacations, production emergencies
etc.

In story swarming strategy, each team member
swarms each story. Though it is not feasible for all
the team members to swarm each story, and to work
only on a single story, the number of stories can be
reduced to two or three at a time. Advantage of the
approach is increased level of accountability. One
more major benefit of the technique is that the
problem of several stories being finished at the same
time and at the end of the iteration can be avoided. It
requires higher collaboration among team members
and can accommodate unexpected absenteeism. The
approach also reduces the bunch of almost but not
quite ready or half complete stories. The approach
can also handle iterations with every iteration
delivering a single or bunch of stories. The approach
also involves some disadvantages like — addressing
more than one story at a time may involve risk of late
delivery of some of the stories.

LITERATURE SURVEY - REQUIREMENT OF
AN INTELLIGENET TOOL FOR TASK
ALLOCATION
Besides these techniques there exist certain factors
which drive task allocation which lie under
organizational, personal, environmental factors and
other factors like socio — cultural factors [14].
Plentiful studies on task allocation in DASD
environment have been conducted aiming to refine
the process to obtain improved results in stipulations
of project managing faster delivery, customer
satisfaction etc. Shen M. et al., 2003, [2], projected
task assignment model with multiple criteria within
workflow management system. Their model used
fuzzy numbers-based scale which describes
qualitative dealings like person based capabilities
with linguistic scales. The model is flexible and
easily comprehensible. Shim J. et al., 2003, [3],
projected methodology that is model-based and it
allows sculpting of task assignment strategies. A
strategy is required to determine to allocate a task to



a specific person or set of persons. Their line of
attack uses UML based Meta models. The UML
based models are used for describing four essentials
of task assignment — “organization, process, work
product and project”. Duggan J. et al., 2004, [4],
projected an optimized method. The method was
used for allocating tasks through inception and
construction phase of software development higher
productivity, good quality and less time frame. They
used multi - objective evolutionary algorithm and
genetic algorithm. Genetic algorithm includes fitness
assignment, crossover, and mutation phases. They
applied genetic algorithm to task assignment
problem. While the technique is effectual to estimate
price and fix schedules, there may be problems when
applied to execute allocation of tasks during the
implementation of project. Mak D.K.M. et al., 2006,
[5], projected an approach to resolve task allocation
problems faced in Agile based DSD environment.
The process uses analytic hierarchy process (AHP)
methodology. It is very useful for multi criteria
assessment in which decision maker and project
leaders are needed to examine certain factors like -
quantitative i.e. time and resources as well as
qualitative i.e. team member skills and experience
based factors. Task coordination and allocation
model firstly prioritizes set of tasks then finds best
person for allocation. A suitably ranking team
member is allocated with each available task.

Lamersdorf A. et al., 2008, 2009, 2010[6][17][18],
analyzed the approaches used for task allocation and
proposed a set of parameters for it. The authors
suggested a decision support system to be used in
task allocation. The model considered many criteria
for making decisions. They identified among goals of
development projects i.e. cost, time and quality as
well as distinctiveness for dispersed development that
has a blow on the goals. The authors urbanized a
model named as TAMRI (Task allocation based on
multiple criteria). The model is used for decision
support in task allocation. It makes reuse of a
technique of distributed systems as well as Bayesian
networks in order to put forward an ordered model.
Marques A. B. et al., 2013 [7], projected a domain
ontology based approach in order to show allocation
of tasks in dispersed teams. The anticipated ontology
was useful for giving a common thought about task
allocation aspects to teams. The ontology brought
alertness to project managers about the factors related
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to task allocation planning. Lin J. et al., 2013, 2014
[8][9], identified experiential task
allocation and making decisions along with

conclusion

teamwork and team self-esteem. The results were
based on twelve week long coursework project
having one hundred twenty five undergraduate,
software engineering students working in twenty one
scrum teams on Agile platform module HASE. Using
the platform HASE, the authors address task
allocation decision making,
morale like issues empirically.
Filho M.S. et al., 2015, 2016.2017 [23][24][25][26],
projected allocation of task set to team members

collaboration, team

residing in remote locations as a major challenge
where project manager has to take in to account
technical expertise and cultural similarities under
consideration. Verbal decision analysis method
ZAPROS 1II-I had been used by authors for rank
ordering eleven parameters that project managers
used to keep in their mind at the time for task
allocation. Verbal decision analysis uses multi
criteria problem solving mechanism which takes in to
account criteria’s subjectivity. Task allocation is
performed quantitatively to the team members.
Masood Z. et al., 2017[11], proposed different
techniques for assessing flow of work across teams
like- “team independent, team dependent, skill set /
module dependent, hybrid workflow”. They
identified five types of task allocation strategies
namely “individual-driven, manager-driven, team-
driven, manager-assisted, The
distributions are helpful for project managers in
making successful distribution and allocation of
tasks. Adnan M. et al., 2017[12], proposed a model
for software effort estimation. The model performs
knowledge management for applying scrum
methodology. The model improves and increases
effort estimation of the

team- assisted”.

software as well as
management of knowledge. The focus lies upon
scrum practices. It uses ontology based model for
multi agent estimation system. The projected
technique comprises five components, namely —
“multi agent effort estimation system, ontology
knowledge-base, knowledge creation, knowledge tree
maintenance and facility to software companies to
map and integrate project data with the system to
make quality estimates”.

Aslam W. et al., 2018 [13], identified task allocation

as a major challenge for project scheduling in



distributed Agile software development. They
suggested a task allocation framework for identifying
factors which control task allocation as well as
provided quantitative method for task allocation for
team members who most excellent contest for task
requirements articulated as capabilities having
different  aspects- Technical, Personal and
environmental. In the paper authors have suggested
task allocation structure having two phases- Identify
factors as well as dependencies which persuade task
allocation decisions and they suggested a quantitative
method for task allocation for task requirements.
They emphasized that dispersed teams take 2.5 times
longer that collocated teams for task completion.
Three types of dependencies were identified namely
flow, fit and sharing dependencies. The proposed
model assigned role to different team members based
on capabilities and practice. Based upon the literature
review, we have identified that numerous techniques
for task allocation have been applied by the
researchers. They have also identified a number of
factors responsible for quality improvement of the
product and customer satisfaction but still human role
in assignment of tasks exits. Though human
involvement is better under certain cases, need of an
automated process always exists. In the next section,
we have shown the factors identified by Filho et. al.,
2018 [26] and applied machine learning procedures
on those factors in order to automate task allocation.
MACHINE LEARNING BASED MODEL FOR
TASK ALLOCATION

Filho et. al.,2018 [26], identified different factors to
allocation tasks in DASD environment. These factors

involve “Technical Expertise, Expertise in
business, Project Manager Maturity, Proximity to
client, Low turnover rate, Availability, Site Maturity,
Personal Trust, Time Zone, Cultural similarities,
Willingness at site”. The factors are used as
alternatives for their research. Following these factors
based upon three criteria named as — “Facility to
carry out research remotely, Time for the project and
cost for the project” [26], they identified the most
influential factors based on the ordering ZAPROS —
III — i. For decision making ARANAU tool [26], was
used for alternative definition and result generation.
However, this approach can be improved if we apply
machine learning approach for task allocation. Based
on these thoughts we have proposed a framework for
task allocation that will use different machine
learning techniques like clustering and classification,
etc. Based on these methods we have found that the
task allocation has become more efficient and it has
produced better results in terms of improved
throughput rate and higher customer satisfaction.

In the paper, an approach for enhancing the accuracy
of selection of best suited person based on prediction
by machine learning methods has been introduced.
The model has been trained by many methods and
constructed model to guess ratings of a employee to
whom the task needs to be allocated. First using k-
means and LDA, clusters were created of the
employee data that was available in the form of
eleven factors provided by Filho et. al. [26],to predict
the ratings. Afterwards, low, neutral and high ratings
were produced to be used in to task allocation.
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Figure 1 - Proposed Framework for Machine learning based task allocation

Three different approaches have been used, namely
“binary classification, multi-class classification and
logistic regression”. Binary classification is a simple
technique. It is a baseline to start the investigation. It

allows project leaders to compare employees who are
best at doing their assigned task and complete it
timely. Using multi-class classification or logistic
regression can refine the analysis. It tells the team



leaders on how good the employee is to handle any
new project (scale from one to five), which is an
extreme precious information when team lead wants
to compare several employees.

CONCLUSION

Working with distributed and dispersed teams has
been a great challenge over the years. Task allocation
in the midst of remote teams is again one of the
challenging tasks. Based on different factors the
project managers should take a smart decision
towards allocation of critical tasks to different team
members. In the paper machine learning based
framework for task allocation has been proposed.
Authors have identified that a Meta — classifier based
prediction model can work in line to the task
allocation. It works on training the model first with
appropriate data sets and factors. As an outcome the
model works on predicting best employee for any
specific task allocation, selected on the basis of
different factors.
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