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- 5 Dewi et al, 2016 [9] The level of accuracy of the estimated cost model using UCP abc compared to actual
cost has a low deviation of 2.16 percent . The case studies used have similarities that there are 4 applications
of public services. The deviation between the estimated cost of the UCPabc model and the actual cost has
never been compared with other estimation methods. 6 Usharani et al, 2016 [7] Critical review on algorithms

of some estimation methods such as Analogy Based Estimation and Atrtificial Neural Network (ANN).

Comparison can be done to find out which one best suits the existing problem. The comparison of the
estimation method focuses only on the algorithmic level of detail. 472 Sholiq et al. / Procedia Computer
Science 124 (2017) 470477 Sholiq et al. / Procedia Computer Science 00 (2018) 000 €000 3 Fig. 1
Research method. The UCPabc model consists of two core methods, namely software measurement methods
and activity -based costs that are performed on software development projects. Because this UCPabc model
uses an activity -based costing technique, the similarity of the cost estimation results to the actual cost of the

project becomes higher [3].

On the other hand, the FP estimation method that has since been introduced has never been compared with
any method, IFPUG claims that this method is most suitable to be applied in all types of software development
projects [6]. The research stages used to determine which cost estimation method is closest to real cost is by
identifying each of the test results of the method. Based on Fig. 1, the novelty of this study is a comparison of
two cost estimation methods of software development projects, namely: UCPabc and FP model that has never

been done by previous researchers.

The comparison of these two methods refers to the case study on the research of Dewi [3] [9] [6], ie 4
application licensing of companies (Industrial Registration, Principle Approval, Industrial Allowance, and
Certificate of Company License). This means, we will compare, which method is closest to real cost if the
software development project is a public service application. 3.1. Understanding process and measurement

parameter In the UCPabc model, there are many stages to go through.
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The process starts from the use case narrative and the weighting of the actor, then a complex calculation is
done so that it can generate effort (man-hour). While the FP method, the parameters to be measured consist
of 5 things, including External Input (Exi), External Output (Exo), External Inquiry (Exiq), Internal Logic File
(llof), and External Logic File (Elof). 3.2. Identifying complexity factors The UCPabc model determines the
complexity factor based on the Use Case Points method, which consists of technical factor (TF) and
environment factor (EF). While the FP method, the complexity factor is determined by the value of complexity

adjustment factor. 3.3.

Comparing the deviation Deviation is the final result of the overall calculation of both cost estimation methods,
either UCPabc or FP model. The deviation value is evidenced by comparing the estimated effort to actual
effort for each method, i e UCPabc and FP. Sholiq et al. / Procedia Computer Science 124 (2017) 470477
473 Sholiq et al. / Procedia Computer Science 00 (2018) 000 €000 3 Fig. 1 Research method. The UCPabc
model consists of two core methods, namely software measurement methods and activity-based costs that

are performed on software development projects.

Because this UCPabc model uses an activity -based costing technique, the similarity of the cost estimation
results to the actual cost of the project becomes higher [3]. On the other hand, the FP estimation method that
has since been introduced has never been compared with any method, IFPUG claims that this method is most

suitable to be applied in all types of software development projects [6].

The research stages used to determine which cost estimation method is closest to real cost is by identifying
each of the test results of the method. Based on Fig. 1, the novelty of this study is a comparison of two cost
estimation methods of software development projects, namely: UCPabc and FP model that has never been
done by previous researchers. The comparison of these two methods refers to the case study on the research
of Dewi [3] [9] [6], ie 4 application licensing of companies (Industrial Registration, Principle Approval, Industrial

Allowance, and Certificate of Company License).

This means, we will compare, which method is closest to real cost if the software development project is a
public service application. 3.1. Understanding process and measurement parameter In the UCPabc model,
there are many stages to go through. The process starts from the use case narrative and the weighting of the
actor, then a complex calculation is done so that it can generate effort (man-hour). While the FP method, the
parameters to be measured consist of 5 things, including External Input (Exi), External Output (Exo), External

Inquiry (Exiq), Internal Logic File (llof), and External Logic File (Elof). 3.2.

Identifying complexity factors The UCPabc model determines the complexity factor based on the Use Case
Points method, which consists of technical factor (TF) and environment factor (EF). While the FP method, the
complexity factor is determined by the value of complexity adjustment factor. 3.3. Comparing the deviation

Deviation is the final result of the overall calculation of both cost estimation methods, either UCPabc or FP
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model. The deviation value is evidenced by comparing the estimated effort to actual effort for each method, i e

UCPabc and FP. 4 Sholiq et al.

/ Procedia Computer Science 00 (2018) 000 €000 4. Result Based on previous research [9], Table 2 shows
the cost budget for software development projects of 4 projects of public service applications. Table 2. Budget
for project software development . Project ID Application Name Description Budget (IDR)* 1 Industrial
Registration This application is intended for individuals / business entities in the field of small - scale industry
35,883,000 2 Principle Approval This application is intended for individuals / business entities of the middle
category industry as a condition of filing Industrian Allowance [12] 37,908,000 3 Industrial Allowance This
application is intended for individuals / business entities of the middle category industry as stated in Article 46

Perda Kota Surabaya No.1

Year 2010 [12] 38,134,800 4 Certificate of Company License This application is for all trading business entities
ranging from trading business such Usaha Dagang (UD), CV, Ltd., Cooperatives and other business entities
74,115,000 Total 186,040,800 *) The budget is netto, exclude taxes for company: 1.5% PPh article 22, 7.5%
PPh article 23, and 10% PPn 4.1. Understanding mindset of UCPabc model dan FP method The estimated
cost of the software development project using the UCPabc model is certainly different from the FP method.
The several fundamental differences that have been identified in the previous UCPabc and FP model studies

[3] [6] are shown in Table 3. Table 3.

Aspect comparison of two method for estimating software effort . No Aspect UCPabc Function points 1
Process Process flow to estimate cost by calculating UCP value, then get total effort value by multiplying UCP
with ER or PF. After getting total effort then proceed to find the value of Product Relative Weight from the

percentage of UCP calculation results to the total effort of software development project (see Fig 2a).

Process flow to calculate cost estimation using FP method is calculate input, output, inquiry, and logical file
then combined with payrate of each determined activity (s ee Fig2b). 2 Parameter The measurement
parameters are divided into 2: actors and use case scenarios. Both of these parameters affect activity -based
costs in software development.. 5 parameters: external input, external output, external inquiry, internal logical

file, and external logical file.

3 Complexity factor Technical and environment complexity factor Only technical complexity factor 4
Advantage In the UCPabc model, Activity Based Costing (ABC) techniques have considered overhead
expenses when company uses resource sharing. Therefore, the distribution of the cost is more accurate. The
advantage is that the estimation of effort can be done in the absence of system analysis results (use case
scenario), but simply consider the input, output, and lo gical files. But on the other hand, the distribution effort

against the activity is less accurate.
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The cost estimate is based on labor payrate and ignores overhead costs. In general, the difference of the
process flow to obtain the estimated effort which is then converted to cost estimates on the UCPabc model
and FP method is shown in Fig. 2 (a) and (b). The cost estimation of 4 software development projects for this

public service application is influenced by several aspects which are described in Table 4.

Therefore, we examine these aspects to determine the impact of differences between the UCPabc model and
the FP method in the form of deviation difference resulting from 4 software development project. 474 Sholiq et
al. / Procedia Computer Science 124 (2017) 4709477 Sholiq et al. / Procedia Computer Science 00 (2018)
000 €000 5 Fig. 2 (a) Cost estimation by UCPabc model [9], and (b) Cost estimation by function points
method [6]. (a) (b) 4.2. Identifying complexity factors At the stage of identifying complexity factors in the

UCPabc and FP models, we refer to the results of previous studies [9] [6].

The UCPabc model, its complexity factor consists of 2 types, namely the technical factor and the team
environment. On the technical factor consists of 14 aspects and 7 aspects on the team's environmental
factors. While the FP method, there are 14 factors of complexity that must be calculated and given an
assessment in the interval score of 0 (no influence) to 5 (strong impact / essentials). The factor of complexity

which affects the estimation method of cost in both UCPabc and FP is presented in Table 4. Table 4.

Complexity factor: UCPabc vs FP. No UCPabc (category of complexity) Function points 1 Distributed System
Required (TF) Level of backup and recover reliability 2 Response Time is Important (TF) Level of data
communications 3 End User Efficiency (TF) Level of distributed data processing 4 Internal Processing
Required (TF) Level of performance needs 5 Reusable Code Must Be A Focus (TF) Level of environment
configuration 6 Installation Easy (TF) Level of transaction rate 7 Usability (TF) Level of end-user efficiency 8
Cross-Platform Support (TF) Level of master file update 9 Easy To Change (TF) Level of online real-time
update 10 Highly Concurrent (TF) Level of reusability 11 Custom Security (TF) Level of installation ease 12
Dependence On Third-Party Code (TF) Level of operational ease 13 User Training (TF) Level of customer
organisation variation Sholiq et al. / Procedia Computer Science 124 (2017) 4709477 475 Sholiq et al. /
Procedia Computer Science 00 (2018) 000 €000 5 Fig.

2 (a) Cost estimation by UCPabc model [9], and (b) Cost estimation by function points method [6]. (a) (b) 4.2.
Identifying complexity factors At the stage of identifying complexity factors in the UCPabc and FP models, we
refer to the results of previous studies [9] [6]. The UCPabc model, its complexity factor consists of 2 types,
namely the technical factor and the team environment. On the technical factor consists of 14 aspects and 7

aspects on the team's environmental factors.
While the FP method, there are 14 factors of complexity that must be calculated and given an assessment in

the interval score of 0 (no influence) to 5 (strong impact / essentials). The factor of complexity which affects

the estimation method of cost in both UCPabc and FP is presented in Table 4. Table 4. Complexity factor:
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UCPabc vs FP. No UCPabc (category of complexity) Function points 1 Distributed System Required (TF)
Level of backup and recover reliability 2 Response Time is Important (TF) Level of data communications 3
End User Efficiency (TF) Level of distributed data processing 4 Internal Processing Required (TF) Level of
performance needs 5 Reusable Code Must Be A Focus (TF) Level of environment configuration 6 Installation
Easy (TF) Level of transaction rate 7 Usability (TF) Level of end-user efficiency 8 Cross-Platform Support (TF)
Level of master file update 9 Easy To Change (TF) Level of online real-time update 10 Highly Concurrent (TF)
Level of reusability 11 Custom Security (TF) Level of installation ease 12 Dependence On Third-Party Code

(TF) Level of operational ease 13 User Training (TF) Level of customer organisation variation 6 Sholiq et al.

/ Procedia Computer Science 00 (2018) 000 000 No UCPabc (category of complexity) Function points 14
Familiarity with the Project (EF) Level of change possibility 15 Application Experience (EF) 16 Object-Oriented
Programming Experience (EF) 17 Lead Analyst Capability (EF) 18 Motivation (EF) 19 Stable Requirements
(EF) 20 Part Time Staff (EF) 21 Difficult Programming Language (EF) 4.3. Comparing deviation between
UCPabc and FP This deviation is the final result of the overall calculation of both cost estimation methods,

either UCPabc or FP.

The deviation value of these two methods is evidenced by the proportion of effort distribution and the
estimated cost of actual effort (see Table 6 and 7). Based on Table 5, the final value of the calculation using
the model of UCPabc integration is 1,917.48 [9], while the calculation uses FP of 1,572.77 [6]. The values of
UCPabc and FP are then converted to units of man -hour effort as shown in Table 6. Table 5. Result of
estimation: UCPabc vs FP. Project ID Total UCPabc Total FP 1 460.48 228.52 2 472.99 348.92 3 482.45
301.07 4 501.56 694.26 1,917.48 1,572.77

Table 6 shows that the effort required to develop 4 software applications of public services using the UCPabc
model. In table 6 there are columns of Unadjusted Use Case Weight (UUCW), Unadjusted Actor Weight
(UAW), Technical Complexity Factor (TCF) and Environmental Complexity Factor (ECF) data. UCPabc is
obtained with the formula UCPabc = (UUCW + UAW) * TCF * ECF. For example for ProjectID = 1, then
UCPabc = (530 + 22) * 0.97 * 0.86 = 460.48. Similarly for ProjectID = 2, 3, and 4, each value is UCPabc =
472.99; 482.45; and 501.56.

Furthermore, using the constant of Productivity Factors (PF) = 8.2 man -hours [10], effort is obtained by
multiplying UCPabc with PF, so effort = UCPabc * PF = 460.48 * 8.2 = 3,775.92 man -hours for Projec tID = 1.
Whereas ProjectID = 2, 3, and 4 are respectively 3,878.53; 3,956.07; and 4,112.77. Thus, the total effort for
the four projects is 15,723.29 man-hours (see Table 6). Table 6. Effort estimation using use case points -
activity based costing (UCPabc). Project ID UUCW UAW TCF ECF UCPabc Effort 1 530 22 0.97 0.86 460.48
3,775.92 2 545 22 0.97 0.86 472.99 3,878.53 3 530 22 0.92 0.95 482.45 3,956.07 4 475 24 1.075 0.935
501.56 4,112.77 1,917.48 15,723.29 Source: Dewi et al, 2016 [9] 476 Sholiq et al. / Procedia Computer
Science 124 (2017) 470477 Sholiq et al.
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/ Procedia Computer Science 00 (2018) 000 000 7 Table 7 shows the estimated effort using the FP method.
In the table are given data 4 projects with 5 input parameters, namely: External Input (Exi), External Output
(Exo), External Inquiry (Exiq), Internal Logic File (llof), and External Logic File (Elof) . Table 7 also contains
the Modifi ed Complexity Adjustment Factor (MCAF) [6]. FP with the formula FP = (Exi + Exo + Exiq + Illof +
Elof) * MCAF. For ProjectID = 1, then FP = (39 + 57 + 25 + 42 + 34) * 1.16 = 228.52.

Then fffort is obtained by multiplying FP with PF constant, so that effort for ProjectiD=1 equals 1,873.86 man -
hours. Likewise for ProjectID= 2, 3, and 4 respectively obtained effort= 2,861.14; 2,468.77; and 5,692.93 man-
hours (see Table 7). The total effort for all four projects is 12,896.71 man -hours. Table 7. Effort estimation
using function points ( FP). Project ID Exi Exo Exiq lloF ELof MCAF FP Effort 1 39 57 25 42 34 1.16 228.52
1,873.86 2 34 48 28 82 94 1.22 348.92 2,861.14 3 34 48 28 68 75 1.19 301.07 2,468.77

4616981178 133 1.33 694.26 5,692.93 Total 1,572.77 12,896.71 Source: Dewi et al, 2017 [6] As is the
novelty of this study, the comparison of both estimation methods will be compared with actual effort (see Table
8). Based on the results obtained from the estimation effort on each method, when compared with actual effort

can be seen in Table 8. Comparison between effort estimation with actual effort is expressed by using

The estimated effort using UCPabc model is closer to actual effort with deviation of 11.9%, while FP method of

actual effort is 27.8%.

For software project managers, the results of this study can be taken into account when selecting estimation
methods to determine the effort (and costs) required for an application development project of public services.
Table 8. Summary review of comparison effort estimation toward actual effort . Project ID Real Cost (IDR)
Actual Effort UCPabc@s Effort FP¢s Effort 1 35,883,000 3,632 3775.92 1,873.86 2 37,908,000 3,728
3878.53 2,861.14 3 38,134,800 3,448 3956.07 2,468.77 4 74,115,000 7,045 4112.77 5,692.93 Total
186,040,800 17,853 15,723.29 12,896.71 Deviation 11.9% 27.8% 5.

Conclusion This study compares between UCPabc and FP. Some aspects of the process are parameters,
complexity factors, and deviation. The results of this research were: (1) The difference of process algorithm
and parameters. The difference between UCPabc and FP is seen from 4 aspects, namely: process,
parameters, ¢c omplexity factor, and profit. The difference between UCPabc and FP of these 4 aspects has

been given in Table 3 and Figure 2. (2) Complexity Sholiq et al.

/ Procedia Computer Science 124 (2017) 470477 477 Sholiq et al. / Procedia Computer Science 00 (2018)

000 @000 7 Table 7 shows the estimated effort using the FP method. In the table are given data 4 projects
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with 5 input parameters, namely: External Input (Exi), External Output (Exo), External Inquiry (Exiq), Internal
Logic File (llof), and External Logic File (Elof) . Table 7 also contains the Modifi ed Complexity Adjustment
Factor (MCAF) [6].

FP with the formula FP = (Exi + Exo + Exiq + lllof + Elof) * MCAF. For ProjectlD = 1, then FP = (39 + 57 + 25 +
42 + 34) * 1.16 = 228.52. Then fffort is obtained by multiplying FP with PF constant, so that effort for
ProjectlD=1 equals 1,873.86 man -hours. Likewise for ProjectID= 2, 3, and 4 respectively obtained effort=
2,861.14; 2,468.77; and 5,692.93 man-hours (see Table 7). The total effort for all four projects is 12,896.71

man -hours. Table 7. Effort estimation using function points ( FP).

Project ID Exi Exo Exiq lloF ELof MCAF FP Effort 1 39 57 25 42 34 1.16 228.52 1,873.86 2 34 48 28 82 94
1.22 348.92 2,861.14 3 34 48 28 68 75 1.19 301.07 2,468.77 4 61 69 81 178 133 1.33 694.26 5,692.93 Total
1,672.77 12,896.71 Source: Dewi et al, 2017 [6] As is the novelty of this study, the comparison of both
estimation methods will be compared with actual effort (see Table 8). Based on the results obtained from the

estimation effort on each method, when compared with actual effort can be seen in Table 8.

Comparison between effort estimation with actual effort is expressed by using deviation defined

The estimated effort using UCPabc model is closer to actual effort with deviation of 11.9%, while FP method of
actual effort is 27.8%. For software project managers, the results of this study can be taken into account when
selecting estimation methods to determine the effort (and costs) required for an application development

project of public services. Table 8. Summary review of comparison effort estimation toward actual effort .

Project ID Real Cost (IDR) Actual Effort UCPabc@s Effort FP€s Effort 1 35,883,000 3,632 3775.92 1,873.86
237,908,000 3,728 3878.53 2,861.14 3 38,134,800 3,448 3956.07 2,468.77 4 74,115,000 7,045 4112.77
5,692.93 Total 186,040,800 17,853 15,723.29 12,896.71 Deviation 11.9% 27.8% 5. Conclusion This study
compares between UCPabc and FP. Some aspects of the process are parameters, complexity factors, and

deviation. The results of this research were: (1) The difference of process algorithm and parameters.

The difference between UCPabc and FP is seen from 4 aspects, namely: process, parameters, ¢ omplexity

factor, and profit. The difference between UCPabc and FP of these 4 aspects has been given in Table 3 and
Figure 2. (2) Complexity 8 Sholiq et al. / Procedia Computer Science 00 (2018) 000 €000 factors. There are
differences in complexity factors, 21 factors on UCPabc model consisting of 14 technical factors and 7 team

environmental factors.

Whereas in FP there are 14 complexity factors. (3) Deviation between UCPabc and FP. UCPabc has a better

average deviation (i .e 11.9 percent) compared to FP which has a deviation of 27.8 percent for 4 software-
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making projects from public services as test data. Therefore, the UCPabc method is the closest method of
effort estimation toward actual effort. Acknowledgements The material contained in this paper has received

permission from its related company.
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