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Abstract: Effective management of complex software projects depends on the knack to solve complex problems.
Most mnquiries on software project management do not pay enough attention to perplexing problems such as
employee-to-task assignments, since it requires optimal schedules, vigilant use of resources and matching the
skill set of the employee to the requirements. The existing methods do not considered the user acquaintance
while performing the event based scheduling task. To overcome this problem, this research presents, novel
scheduling tactic that considers both employee experience and other expertise for scheduling task by proposed
paradigm Fuzzy C Means (FCM) clustering method. The projected FCM method, groups the analogous user
experience based on the working skills and experience. In Event Based Scheduler (EBS), the events are staring
time of the project, the resources released time from the completed tasks and the employees join or , leave time.
Project planning problem for each cluster in the EBS is solved by using the Artificial Bee Colony (ABC)
algorithm. Experimental results validate that the proposed FCM-EBS with ABC produceprompting values.
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INTRODUCTION

The high complexity of contemporary software
projects justifies the research with computer aided
tools, to accurately schedule the project development.
As software projects become larger, the need to control
people and processes and to efficiently allocate resources
has turned out to be progressivelysignificant. Managing
such projects usually encompasses scheduling, planning
and monitoring tasks. This study focuses on minimizing
both, the project cost and its make-span, during the
assignment of employees to particular tasks in the milieu
of a softwareproject. The problem studied here 1s realized
n the literature as the Software Project Scheduling (SPS)
problem (Chicano et al., 2011).

The Fuzzy C-Means (FCM) algorithm (Chatzis, 2011)
isa typical clustering algorithm which is used in a wide
variety of engineering and scientific disciplines. The
Artificial Bee Colony (ABC) algorithm 1s a swarm based,
meta-heuristic algorithm grounded on the foraging
behavior of honey bee colonies. There are three groups of
ABC named, scout bees, onlooker bees and employed
bees. The scout bee carrying out random search, the
employed bee goes to food sources that already visited
and the onlooker bee will be hold-up at the dance area.

The unemployed bees are the onlooker bees and scout
bees (Tereshko and Loengarov, 2005). This study
contains an effective approach for the task scheduling
and human allocation issue, in the software project
planning with an FCM-EBS and Artificial Bee Colony
(ABC) algorithm. The proposed method is characterized
by the following features. Imitially, the representation
scheme Fuzzy C Means (FCM) clustering methods for
Event Based Scheduler (EBS) will be developed in
whichthe similar employee characteristics data are
grouped into cluster based on the task completion time
and experience time of each one of the employee in the
software projects. The representation scheme 1s
composed of a task list based on the employee experience
for each task and a plarmed employee allocation matrix.
The task list delineates the priorities of tasks to consume
resowrces and the planned employee allocation matrix
states the originally premeditated workload assignments.
Later, project scheduling problem 1s solved using the
Artificial Bee Colony (ABC) algorithm. Finally, FCM-EBS
with ABC promises prompting results.

Background study: There have been a number of
approaches proposed over the years that aim at aiding
software project managers resolve on various technical
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factors such as project duration and effort, as well as,
developer handiness,with most of the techniques offered
tackling scheduling and staffing as an optimization
problem. Earlier (Tereshko and Loengarov, 2005) a number
of multi-objective Meta heuristics have been used to
address this problem. The resulting project scheduling of
the algorithms has been scrutimized in order to show their
relevant features. Project managers prefer not only good
scheduling  but  also  scheduling  that can
accommodatesmall changes in the parameters of the
problem without a large disparity m their cost.
Thesechanges in the parameters of the problem can be a
variation in the staff or in the task effort, the work doesn’t
consider the task list, allocation details of the task for
each user however the estimates usually change during
process execution.

Crawford et al. (2015) says that ABC is a meheuristic
which is capable of providing solutions generated by
complete and also by mcomplete techmques. Gueorgwmev
et al. (2009) solve the problem of finding the optimal
assignment of work packages to developer teams withthe
intention of minimizing project time and maximizing
robustness. Multi Objective Genetic Algorithm (MOGA)
approach 1s to formulate this problem as a multi objective
Search Based Software Engineering problem, in which
robustness and completion time is treated as two
competing objectives. Yanmibelli and Amandi (2011)
suggests a Knowledge-based evolutionary approach with
the purpose of supporting to project managers at the early
stage of scheduling software projects can be considered.
Given a software project to be scheduled, the approach
mevitably designs feasible schedules for the project that
is priority for managers at the mentioned stage. Our
mntention 1s to assign the most effective set of employees
to each project activity. In order to assess the
performance of our evolutionary approach, present
computational experiments is developed over eight
different sets of problem instances. This assumption
moderates the flexibility of resource allocation in software
project planning but the effectual meanagement of the
event based scheduling works not performed in this
methods. While solving computationally  difficult
problems, exact methods often fail, particularly when the

probleminstance size increases. Then  marginal
approaches, such as, heuristics, metaheuristics or
hyper-heuristicsare preferred in  problem solving.

Kymnakadis et al. (2012) presents new mixed-integer linear
programming medels for the determimistic single and
multi-mode RCPSP with renewable and non-renewable
resources. The modeling approach depend on the
Resource-Task Network (RTN) representation, a network
representation technique utilized m process scheduling

problems, based on continuous time models. First, we
recommend new RTN-based network representation
methods and then proficiently transform them mto
mathematical formulations comprising a set of constraints
unfolding precedence relations, diverse types of
resources and multiple objectives.

Multi-project variant of this problem can still be
reduced to a single project Formulation of RCPSP 1s to
meet some predefined objectives and also the work of
Alkbari et al. (2011), also shows that minimizing the
makespan m a single node to get a fixed resource
requirements. Hindi ef al demonstrated that the
evolutionary algorithm isoperative to solve Resource
Constraint  Project Scheduling Problems (RCPSP)
Hindi et al. (2002). An empirical study of 2370 mstances
was conducted. The result disclosed that the algorithm is
adept to find the best-known solution in 68% of the
instances with an average overall error rate of 0.95%.

Hindi et al. (2002) projected a hybnid GA for the
RCPSP (Valls et al., 2008). Although it is supportive for
the scheduling problem, the emphasis on their work is
based on the upgradation of the algorithm itself. Alba and
Chicano have shown that GAs are quite flexible and
accurate for project scheduling and regarded as an
imperative tool for automatic project management
(Alba and Chicano, 2007). They provided the rudim entary
idea of applying GA for automated task assignments.
However, in their model, the experiences and skills of
employees do not illustrious. Considering and scrutimzing
more human resource factors are similar to Plekhanova’s
research (Alba and Chicano, 2007). In that study, it 1s
asserted that in mathematical theory for scheduling,
resource capability factors are not considered as the
factorsthat effects the schedule since the resources are
made-up to be equal (i.e., they possess equal capabilities).
However, in practice, the most effective and competent
manner of resource allocation in software projects

should be initiated on interested approaches
mustinspectchanging skills.
MATERITALS AND METHODS

The study discusses about the problems of human
resource allocation and task scheduling of a software
project planning model. By recording the employees’
information which contains wages, experience, skills and
working constraints the software project planning model
knows the working nature and behavior of the employees.
By knowmg the employees ability and providing the
constraints where the employee can perform better, the
employer can easily accommodate the resources and get
a better benefit by providing better circumstances. Using
project planning model the employee can also be able to
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know about the mistakes where one can compare to other,
mistakes can also be rectified easily. After the rectification
employee can also check the performance. By providing
the monthly or weekly or daily reports the employer can
observe the performance of the work and that the
employer can easily take necessary steps to improve the
productivity or to reach the goal on time. The employer
can also view the result on a day by day basis to get
better productivity.

By usmg EBS, multiskill scheduling problem which
combines the task list representation and employee
allocation, matrix representation are addressed. Tasklist
specifies the priorities of the task in the schedule.
Multiskill model has various restrictions and it also
reduces the relaxation of human resources. Therefore
multiskill should be immplemented according to the
resources where the above conditions will not affect the
system or else by combining the multiskill with other
algorithms to get better performance. The EBS also
adjusts the plan by following the two rules: When
resource conflict occurs between two tasks, the task
which appear first into the task lList will get a lgher
priority to use the resource. New workload assignments
are made when only new workload occurs. New workload
occurs when an employee joins or leaves the project when
the workload remams the same as the previous time
period.

Consider examples that for n number of the employees
working in the project for the ithemployee(i=1,2,...,,) the
following attributes are considered.

*  b,-The employee basic salary for time period (e.g.,
week /month)

¢ h,-The employee salary for per-hour normal work.

*  oh,-The employee salary for overtime work (e.g., per
hour)

¢  Nh-Normal working howrs per period (e.g., per
month),

* maxh- For project, employee possible maximum
working hours per month

¢ [joingleave]- Employee join and leave time for the
project

o is'.s’...5°—The skill set for the employee where ¢
1s the number of skills and s'€ ;s the proficiency
score of the j"skill. §, =0 means the employee is not
proficient of that skill and ', = 5 means the employee
is most proficient of that skill

¢ Taskexp, experience level of Employee

Employees may have low proficiency in a skill but if
they work on a task necessitating that skill long enough,
they will become more proficient as a result of experience.
This is often referred to as ‘‘on-the-job training”. Tt is
presumed that each employee has *‘Tnitial Experience” for

each skill area. If an employee’s experience level on a task
1s 1 at the begimming of a time umt and they work for a
fraction of the time (b) on this task, then at the end of the
time wnt their experience will be TaskExp, = max (join, +
p/dp xb,5). Again, p is the employee’s learning speed. The
maximum value for experience is the same as that for
proficiency, 5.0.

Leamning speed threshold value (Lthr ) for employee
bee, nls normal learning speed value. The salary'for the
i"employee at the t" month is calculated by:

bs; + hoursf.hsi + phours} <nh,u < Lthr

bs; + nh.hs; + (hours} 7nh).ohsi
salary! = +nls.hs; +(u —nls).ohs; (1)
nh < hours} <maxh;,nls < u < Lthr

schours! > maxh;, p > Lk

Otherwise

For a task t(j = 1,2,...,n), the following traits are
considered, pm;-The appraised work effort of the task in
person months , SK;-The set of skills essential by the task
Maxheadj-The maximum employee head count for the
task. According to Kyriakidis et af. (2012), the maximum,
headcount can also be valued based on the COCOMO
model.

Deadline and penalty- In practice, it 1s common to
outline deadlines for milestone tasks. If the task 1s
delayed, a penalty will be incurred. The achievement
Alyielded by the employees for t gt time t can be
evaluated by the following steps: The proficiency prof;; of
the i"employee for t, can be evaluated by:

sld
profy; = H ? (2)

ideSK;

An employee i’s experience level on a task is join, at
the beginning of a time unit and they work for a fraction

of the time (b) on this task,
askexp, = max max(j oin; + %x b,SJ (3)

The total fitness £’ of the employees for t, on the t* month
1s given by:

fjt _ Zi=1pr0f1J-Wh1J N 2i=1taske:><peweh1J @

m

m t
. Wehij

t
y i=1

i=1
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Convert fto a cost driver value V = 8 —round(f".7 + O: 5)
where the value of V belongs to 1-7. V = 1 means the
employees are most suitable for the task and vice versa.
The achievement A’ for ton the t"month is calculated by,

m
t
a2 ®
] \Y

As the software project planming problem implicates
task scheduling and employee allocation, a plan for a
project must insist on when the tasks of the project are
processed and how the workloads of employees are
dispensed to the tasks. More specifically, the plan has to
regulate the start time start; and the finish time finish, of
each taskt(je{1,2,. n})and the working hours wh'; of all
employees i€ {1,2, m} to the task tduring the time window
t = {start, fimsh}. The plan must satisfy the following
constraints:

The working hours of the i*employee per month must
not exceed the limit max h;, i.e.,

n
thfj = hours! <maxh;,t =1 (6)
j=1

The working hours of the i®experienced employee
learning speed should not exceed the limit

n
§ 1 =weh} < Lthr,t =1 7
i

The number of employees apportioned to a task t; is
limited by the maximum headcount, i.e.,

n finish;
ESign( Z whfj) < maxhead i
i=1 t=start, (8
) N if x>0
where sign(x) = {O 0

All tasks have to be complete. In other words, for a
task t, the sum of the achievements for t during the time

window (start, finish ) must fulfill

ﬁnish]

Z AE 2 P 9

t=start,

This study deliberates cost minimization as the objective
function which is given by Eq. 10:

end n

n
minf = ¥ salary! + Zpenaltyj + ¥ (10)
t=1 =l =1

This offers a representation scheme with a novel
event-based scheduler. Sumilarly to the representation in
Yannibelli and Amandi’s recent worlk [7] for the multi skill
scheduling problem, representation scheme is given by
Eq. 11: Task list : (t,, .., t,,). Planned employee allocation

matrix :
pwhy;  pwhy, pwhy,
pwhy,  pwhy, pwhy,
pWhml pWhm 2 pWhmn

Planned experienced employee allocation matrix :

weh;;  weh;, wehy,
wehy;  wehy, weh, an
wehp; weh,, ... wehg,

The Event Based Scheduler (EBS) amends a plan in
the form of (Eq. 11) into an actual timetable by two rules.
First, if there is resource conflict between two tasks, the
task that appears earlier in the task list has a higher
priority to use the resource. That is, presuming that the ith
employee 1s formerlyslated to concurrently dedicate pwh,
and pwh,, of his working hours to t; and t, respectively, if
pwh; + pw hy > maxh, maxh; the employee will first
dedicate his working howrs to the task with a higher
priority ,weh; + weh, = Lthr. Second, new workload
assignments are only made when events occur. If no
employees join or leave the project or no human resource
15 released by the tasks just fimished, the workload
assignments remain the same as the previous time period.

In this anticipated system, the event based scheduler
results  is
performed. Clustering method parallelto user experience
and equal task completion time employees are grouped

framework based on the clustering

1nto same cluster .In order to implement the clustering task
in this work use a Fuzzy C Means (FCM) clustering
algorithm to assemble the number of the attributes of the
employee based on their experience and the task list of the
employee. In typical FCM clustering methods distance
measure only ganges the difference between two
individual employee which attributes to clutch similar user
experience. From this point of view it igoners the global
view clustering resutls. In order to conquer these
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problems, these work devices are regulatory factor based
cluster density density to measure the correspondence
between two different employee data objects. The
recommended distance measure function is dynamically
corrected by the regulatory factor until the objective
criterion is achieved. Given a employee e, =1,2,... n, for
every data e, the dot density 1s usually defined as

g=——————d;<el<i<n (12)

where d; denotes the distance between the two employee
attributes
e, = {b, ,h, ,oh_ ,nh,maxh;, join;,

L
leave;,s;.8i ...

siq) ,Taskexp,}

Each one of the employee cluster density is the
weighted linear combination of dot densities as expressed

m Eq. 13:
b
- AWz
7= dj<el<i<n (13)
n
Z j:1aijW‘J
Where:
a, = The category is the label of employee data
¢ andw, = The weight ofe,
I = when ¢ most likely fits to the cluster 1,
otherwise a; = 0.

Wy = A positive constant which can be attuned

by users

Using the cluster density, z the distance measure 1s
revised as Bq. 14

f=l——ll<i<cl<j<n (14)
7i

Thus, the optimization expression can be written as
follows base on Eq. 15:

Applying Lagrange Multiplying Method to Eq. 14, can
acquire the two update equations given in Eqs. 16 and 17.

vi=—5L 1<i<ec (16)
2
2 _0463-1)
N
§- __ ~2mD (17)
d .
1

In fundamental, essential difference between existing
and proposed scheme is the metaphor of planning. The
RCPSP and employee assignment models plan with the
metaphor of the task. Thus it cannot deal with task
preemption but it can make plan with each task having the
fixed workload assignment. This model is fine-grained and
workload assignment and large search space is desultory.
The process of stepwise regression mvolves these steps
are as follows:

Algorithm 1:Fuzzy C Means (FCM) clustering:

Step 1: Elect the number of clustersc, fuzziness index m,

iteration error ", maximum iterations T and initialize

the membership degree matrix U®.

Step 2: Get the initial centroids using Eq. (17).

Step 3: Calculate the dot density of every employee data points using Eq.
(13). And when the iteration index is tt=1,2, .., T),

Step 4: Update the membership degree matrix U™ and cluster centroids
V'using Eqs. (16) and (17).

Step 5:Calculate the value of the objective function J*using Eq. (15).

Step 6If [UY — U< dor t = T, then stop the iteration and get the

mermbership degree matrix
return to step (4).

and the cluster centroids V, otherwise set and

To decipher the software project planming problem,
this study propositions an Artificial Bee Colony (ABC)
approach. The core idea of ABC is to simulate the
foraging behavior of honey bees. When bee searches for
food, they usually deposit a special dancing behavior of
bees. ABC has been efficaciously used for project
scheduling problem as it is easy to develop and fix many
optimization problems with only a few controls of
parameters

In ABC optimization, employed bees visit the food
source position, based on the task list allocation to
employee and the similar employee cluster experience from
the FCM clustering results. ITn ABC each one of the
employee bee pleat about number of tasks owed to user
and their experience list. The bees are accommodated
according the performance based on the project plamming
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data. Employed bees execute the local investigation to
estimate the shortest possible makespan of each task with
the best of the experience level to each employee in the
clustered group and try to exploit the nearest neighboring
locations results of the scheduling food source. The bees
waiting in the nest area to unravel the software project
planning problem are termed as onlooker bees. The
decision of software project plamming problem 1s made
based on the employee experience and the heuristic of
cheosing the ith employee to work for the task t, given by
employing bees. Onlooker bees accomplish the global
mvestigation for solving the software project plammung
problem and appraise global optimum software project
scheduling results. Scout bees discover the new
employee task list and planned experienced employee
allocation matrix that are not focused by the employed
bees. These three steps are sustained until a maximum
number of the iterations termination criterion is satisfied.
The fitness value for employee task list to elucidate
software project scheduling problem 1s calculated based
on the following parameters.

The heuristic of choosing the 1th employee to work
for the task t is denoted as v,*” = profi/hs,. The
connotation of this heuristic defimtion 1s the rate between
the proficiency prof;of the ithemployee for the task tand
the hour salary of the employee. An employee with a
lower salary and a higher proficiency score for tis more
probable to be chesen to work for t.If an employee’s
experience level on a task is join, at the beginning of a time
unit and they work for a fraction of the time (b) on this
task:

. . Taskex
bd) = 1
1

These parameters are those which belong to single
cluster emplovee attributes. Then construction of the
employee allocation matrix 13 based on the followmng
steps:

Set all values m the employee allocation matrix to 0.

For each task t, (j = 1; 2; ...; m), ascribe the workloads for
t, by the following substeps:

Step b-1: Evaluate the value of y.* 8,(i,j) for all employees
and then check on fitness value for each employee bees
by:

fit, =—— (19)
1+f;

The fitness of each employee bee 1s premeditated
based on the parameters from (Eq. 18). An artificial
orlooker bee software project planming problem based on
the probability value p, is estimated by the following
expressior,

fit;

— 1

Pi = SN (20)
fit,

n=1

Where fitepitomizes the fitness value of the task to
each employee 1 mn the location and SN 1s the size of the
population. The nominated task position updates a

following Eq. 21:

vi =X+ 85 (X~ Xig) (21

Where k and j are randomly selected different task &
{1,2,...,SN}andje {1.2,... .D}. @, e [-1.1], From this result,
the parameter value of x;exceeds its threshold value, the
upshot of scheduling problem is acceptable else it 1s not
acceptable as best scheduling results, it is also replaced
by the scouts bees, In ABC, if a bee position does not
recover the result withun a pre - specified number of
iterations, then the current task position is assumed to be
neglected and it is updates as:

M =i+ (O e ) PP

All the above cited steps majorly depend on
following parameters which restricts the operation SN,
Maximum Number of the Cycles (MNC). There are various
ABC variants developed. Parameters are set mn the
beginming stage and in the building plans according to
the problems by ants and have been processed on further
stages. The number of stages for the process is planned
by the project plamming model according to the model
proposed and selected to obtain the best result.

The algorithm 2 shows the optimization of ABC for
software project scheduling. First, Initializing and
appraising the population. Second, Set cycle value to 1
and repeat the process till the mitialization 1s done. Third,
produce the new software project scheduling and
evaluating the greedy selection process. Fourth,
computing the probability values, producing the software
project scheduling solutions, applying the greedy
selection process and abandoning the task results in the
scout and memorizing the best solution using
cycle=cyle+1 1t will be done until cycle= MCN.

Algorithm 2: Artificial Bee Colony (ABC) optimization
for Software Project Scheduling:

Tnitialize the population of solutions x;, i =1, .....,8N, ,each population as
a number of tasks for each employee

Appraise the population

Setcycle=1

Repeat

Produce new Software Project Scheduling v; for employed bees (tasks) by
using (20) and evahiate

Relate the greedy selection process for the emploved bees

Compute the probability values P, for software project scheduling solutions
xby (21)
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Produce the Sofbware Project Scheduling solutions v, for the onlookers from
the solutions X designated depending on P, and evaluate them

Apply the greedy selection process for the onlookers

Adopt the abandoned task results in the scout, if exists and replace it with
a new randomly produced solution -+, by (21)

Memorize the best solution achieved so far

cycle=cycle + 1

until cycle =MCN

RESULTS AND DISCUSSION

The projected procedure on 5 real projects and 10
mcidentally generated mstances are tested n this
experiment. The data from the software construction
project for departmental stores 1s taken as real mnstances.
The four kinds of personnel in a group those are regular
chosen staff, regular usual staff, temporary skilful and
temporary usual staff. These are the four main types in a
project team where one can develop the project with this
team itself. The chosen staffs are the one who have more
skills and the employer has to pay huge sum for them.
Normal staffs are also skalful but they are not well versed
mn all aspects. These kinds of staffs have stuff n some
major areas but not completely m all areas like chosen
members. Therefore the usual staffs are the major staffs of
the team. Temporary staffs are equal to usual staffs but
their service will be required for some specific jobs and
they will be sent back once when the work is done.
According to the staff type and properties employees are
randomly engendered using the haphazard instance
generator. Feasibility check is the last process to ensure
the skillsets of the employee are matched to the
requirements of the project.

The basic information of the test mnstances 1s given
in Table 1. Here test mstances taken for test are Project 1-
5. These are assigned with the task number 11, 8, 8, 13 and
14 respectively. Task number is an integer number which
is allotted by the computer to complete the given
task Each and every skill is given with an mteger value
which gives an output that which skill 1s required and the
employee mumber 15 an employee 1d which shows whois
eligible to do the skill on tume.

Meaximum number of solutions 13 predefined result
which produces to show how many time the same work
has already achieved. Therefore the employer can easily
1dentify the employee who 1s skilled to do the work so that
the work can be done easily and efficiently and on time.
The best and mean outcomes (averaged over 20 runs) of
Various algorithms for whole projects are in Table 2 and
3.

The parameters of the proposed ABC are of number
of ants POPSIZE~10. By using different configurations
the convergence time of the ABC is differed. According
to the used references the parameters for the ABC
algonthm are defined and the results for the same are also
produced according to the parameters used. Best value 1s
measured.

Table 1: Information of the test projects

Name of Task 8kill Employ ee Max. munber
the project number proficiency Id of solutions
Project 1 11 5 10 60000
Project_2 8 5 5 80000
Project_3 8 5 2 30000
Project_4 13 5 10 90000
Project 5 14 5 18 200000
Table 2: Comparison of the results for projects 1-3

Project_1 Project_2 Project_3
Instance Best Mean Best Mean Best Best
ABC 658977 624897 1102456 1025841 1658489 1658489
ACO-L 725152 785976 1214580 1158469 1748971 1748971
KGA 1148793 125746 1398413 1245723 1874136 1874136
TS 958796 986478 1471568 1378412 1987491 1987491
Table 3: Comparison of the results for projects 4-5

Project 4 Project 5

Instance  Best Mean Best Mean
ABC 1658489 1547890 1467325 1378919
ACO-L 1748971 1647459 1597869 1438968
KGA 1874136 1741648 1769878 1657967
TS 1987491 1847597 1897595 1897654

according to the number of cost taken for test and the
mean is calculated by adding all the best cost and
dividing it by the test runs. Therefore the ABC algorithm
significantly outperforms with other algorithms ACO-T,,
KGA and TS in all the test instances after the successive
of 30runs.

Further 1t scrutinizes the convergence behavior of the
algorithms based on therr evolutionary curves. The
evolutionary curves which give the best grades found by
the algorithms for fitness function verses number of
Tterations are illustrated in Fig. 1. The plots indicate that
ABC has less Tterations with high fitness than the
prevailing methods such as ACO-L, KGA and TS can
usually find moral solutions at the very beginming of the
search process and preserve its advantage till the end of
the search process, since proposed ABC cluster the user
experience before scheduling the projects to employee for
precise instance Project 1, another mstance Project 2.
The Instance Project 1 and Project 2are the benchmark
mnstances called as methods. It also shows that the
proposed ABC has less cost than the surviving methods.
These results validate that the planned EBS is operative.

The above two Fig. 1 and Fig. 2 show the comparison
of the evolutionary curves versus the methods Project 1
and Project-2. Both the figures show that the ABC is an
efficient model when compared to ACO-I,, KGA and TS.
The parameter used by the methods and curves are
predefined. Figure 3 and 4 show the Cost versus Time
comparison of various methods ABC, ACO-L, KGA and
TS. Among these, ABC schedules the workload and
resource assignment with low cost and earlier time.
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Fitness Function Evaluation

Fig.1: Comparison of the evolutionary curves vs methods (Project 1)
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Fig. 2: Comparison of the evolutionary curves vs methods (Project 2)
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CONCLUSION

Tn this study, we present a novel scheme for software
project planning issue. Foremost contribution of the
proposed methods is following views. Initially, the
method introduces a Fuzzy C Means (FCM) clustering
methods for event-based scheduler. Later, the method
accomplishes the Artificial Bee Colony optimization
method to solve the intricate planning problem. Tentative
results confirm that the representation, in the anticipated
work, the similar features and experienced employee
information are convened into same cluster to improve the
results of the event based scheduler, then execute the
ABC method to solve scheduling problem. The proposed
algorithm influences better plans with lower costs in short
time and produce unwavering employment appointment
collated with distinct subsistent tactics, since it
additionally considers the characteristics of the
experience. Future work may include better system
dynamics integrated with the modeling of progress of
tasks where better training and experience models will be
encompassed. Moreover, we can explore the impact of
team size on these topics.
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