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Abstract- Accurate estimation of required effort for software development has an important role in success of
such projects. So far, a lot of research work has been conducted to estimate the effort, but improving the precision
of this calculation is still a challenge. In this paper, an approach is proposed based on the metaheuristic algorithms
to solve this challenge. The procedure is as follows. First, the Cuckoo Search algorithm is used in order to select
the correct software features in estimating effort. Then, the results are further analyzed by Particle Swarm
Optimization algorithm. The idea is that the sequential application of these algorithms has led to more accurate
search of the problem space and possibility of achieving the global optimum, i.e. the best features is increased.
Finally, the selected features are used as the input parameters of the COCOMO |1 post-architecture model and
the effort is estimated. The proposed approach is evaluated on two datasets of COCOMO 81 and COCOMO
NASA and in order to its evaluation, two metrics, namely the median magnitude of relative error and the
percentage of prediction are used. The results obtained from the experiments of this approach and their
comparison to the results of the previous works show that on the COCOMO 81, the value of the median
magnitude of relative error decreased by 0.177 and the percentage of prediction, for the three values of 25, 30
and 40 percent, increased by 7.87%, 8.04% and 8.66%, respectively. Furthermore, on the COCOMO NASA, the
value of the median magnitude of relative error decreased by 0.151 and the percentage of prediction, for the three
values of 25, 30 and 40 percent, increased by 7.55%, 7.98% and 8.11%, respectively.
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Algorithm 1: Estimation Software Development Effort

1. begin
2. repeat

. Objective function f(x)

4. Generate initial population of n host nest

. Evaluate fitness and rank eggs

. while (t > MaxGeneration) or Stop criterion

Get a cuckoo randomly/generate new solution by levy flights

Evaluate quality/fitness, F;

3
4
5
6
7. t=t+1
8.
9
1(1) Choose a random nest j

Worst nest is abandoned with probability P, and new nest is built

Vg =Wy 4+ C; X R(0,1) X [phyg — x;4] + C, X R(0,1) X [ghg — x; 4]

Properties selected by these two algorithms as input parameters of

If (F, > F)
15 Replace j by the new solution
1 6: end if
17.
18, [Evaluatefitness and rank the solutions and fined current best
19. ChangenestwithPSO
20.
2L X g=Xq+Vig
22.  Evaluatefitness and if new nestis better replace with old nest
23. end while
24, r=r+1
25.  untilr <= Max_Iterations
26. Post process results and visualization
27
28. COCOMOII post-architecture model
29. Effort = A X (results)? x results
30. end
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22 Random Forest (RF)

23 Regression Tree (RT)

2 Fuzzy analogy

25 post-Architecture model

%6 Fitness function

27 Inertia weight

28 Uniform distribution

29 Relative Error (RE)

3 Magnitude Relative Error (MRE)
31 Scale Factors (SF)

32 Cost Drivers

33 Precedentedness (PREC)

3 Development Flexibility (FLEX)
35 Risk Resolution (RESL)

36 Team Cohesion (TEAM)

37 Process Maturity (PMAT)

38 Barry Boehm

39 Differential algorithm

40 Clustering

41 Fuzzy theory

aA

b Sl

1 Software Development Effort Estimation (SDEE)
2 Software Development Life Cycle (SDLC)

3 Mean Magnitude of Relative Error (MMRE)

4 Percentage of Prediction (PRED)

5 Cuckoo Search (CS)

6 Artificial Neural Network (ANN)

7 Objective function

8 Genetic algorithm (GA)

9 Lévy Flights

10 Global optimum

L ocal optimum

12 particle Swarm Optimization (PSO)

13 Ant colony optimization (ACO)

14 http://promise.site.uottawa.ca/SERepository/datasets/cocomo81.arff
15 http://promise.site.uottawa.ca/SERepository/datasets/cocomonas.arff
16 Meta-heuristic

17 Bat Algorithm (BA)

18 Kemerer

19 Grey Relational Analysis (GRA)

20 Artificial Bee Colony (ABC)

2L premature convergence



