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ABSTRACT

The purpose of this research is to gain Effort Rate (ER) on the Use Case Point method (UCP) for estimating
effort of the website development. The Effort estimation is an activity that is carried out to predict how
amount of effort required to complete a software development project. Effort estimation is very important
be know before the project is executed to determine how resources should be spent to complete the project.
In this context, resources include the work hours and expenses. Commonly UCP was one of method used to
estimate software development effort.

The studies that have been conducted by several researchers carried out to estimate the regular software
development. Until now, it is not found research using UCP to estimate effort for the website development
project. The UCP that is used to estimate the effort of website development projects requires different ER
from the ER for regular software project. Effort is obtained by multiplying the value of UCP and ER. The
ER value proposed by some researchers varies between 18 to 36 staff-hours per UCP, while ER proposed
by Karner was 20 staff-hours per UCP.

The final results of this study obtain ER value of 4.41. This value is smaller than the value proposed earlier
researchers. Decline of the ER values can decrease value of effort estimation, furthermore decline of value
effort estimation will decrease resources that it will be required for software development. This may be
due to the website development project which can use Content Management System (CMS) as component

or framework that facilitate the development of a website project easier.
Keywords: Effort Rate, Use Case Points, Website Development Effort

1. INTRODUCTION

Planning the right resources before executing
a software development project is essential. In the
United Stated, the failure rate of software
development projects in the range of 2002 to 2010
is very high. The Standish Group in the study
reported that 31.1% of projects cancelled before
completion and 52.7% of projects experiencing
over budget up to 189% (Standish, 2011). It
requires a proper budget planning. The budget
planning can be initiated by effort estimation of
software development project.

An effort estimation method that was widely
used was the Use Case Point method (UCP). UCP
was a method to estimate software development
effort based on the number and complexity of use
cases (Karner, 1993). The UCP initialized by
Gustav Karner in 1993 (Karner, 1993). Several
previous studies that have been conducted by
several researchers gave the following results: (i)
Comparison of UCP with actual effort to have a
deviation of 19%, while the estimate of the experts

have a deviation of 20% (Anda, 2002). (ii) In
another study, it was reported that UCP has a
deviation of 6% (Nageswaran, 2001) and 9%
(Carrol, 2005) compared to actual effort. At the
above explanation, it can be said that the UCP is a
reliable method for estimating the effort.

In the UCP method, the value of effort is
usually expressed man-hours/UCP or staff-
hours/UCP. The values of UCP is obtained from
multiplying UCP and constant that is called ER.
The UCP values be obtained from calculations as
will be discussed in section 2: literature review. The
ER values in several papers known as the
Productivity Factor (PF) (Ochodek, Nawrocki, &
Kwarciak, 2011), (Yu, Liu, Li, & Ji, 2011). The
other paper referred to as Person-Hours (PH)
(Yavari, Afsharchi, & Karami, 2011).

There are several ways to get the value of ER,
among others: (1) Karner proposed value of 20
staff-hours per UCP (Karner, 1993). These value
was obtained from three software development
projects. (2) The value of ER by 20, 24, and 36
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staff-hours per UCP based on the complexity of the
project with reference to the Technical Complexity
Factor (Schneider & Winters, 1998). (3) The value
of ER ranged from 15 to 30 staff-hours/UCP were
based on the quality of team personnel (Clemmons,
2006). (4) ER values be obtained from historical
data if available. It used the formula
ER=ActualEffort/UCP (Ochodek, Nawrocki, &
Kwarciak, 2011).

Some researchers used value of ER by 20
staff-hours per UCP as proposed by Karner (1993),
although the basis of Karner’s study was based only
on three software development projects. The next
ER value corrected to 8.2 staff-hours per UCP
(Subriadi, Sholiq, & Ningrum, 2014). Subriadi’s
consideration ~ was  situation in  software
development today difference from Karner’s
situation in 1993. Situation in this context include
technology, tool, person, subject of business,
environment, and others.

At above studies, the UCP method was used
for business application software development in
general. It has no studies focus on software
development in particular. In this study, UCP is
used exclusively for the development of the
website. This research question is how much value
of ER for a software development website?

2. LITERATURE REVIEW
2.1. Use Case Point

UCP was first proposed by Gustav Karner in
1993 that developed from Function Point Analysis
for object-oriented applications (Karner, 1993),
(Ibarra & Vilain, 2010). UCP calculation process
requires the use case diagram and use case
descriptions. Use case description contains the steps
of how a use case is executed. This steps are known
as term ‘transaction’ of use case. The UCP
calculation has seven steps, they are:

Step 1: Calculating Unadjusted Actor
Weights (UAW). Actors of each use case is
categorized into simple, medium, or complex. Each
actor is set into the groups with the criteria as
presented in Table 1.

Table 1. Classification Of Actor

Actor o Actor
Category Description Weight
If actor interacts application

. through Application
Simple Programming Interface (API), !
as Command Prompt
. If actor interacts application
Med 2
edium through protocol, as TCP/IP

If actor interacts through
Graphic User Interface (GUI) 3
or Web Page

Complex

UAW obtained as the sum of the weights of
each actor (formula 1).

UAW = Y., ActorWeight; (1

Where,

n = number of actor

ActorWeight = weight of each actor category
(see Table 1)

Step 2: Calculating Unadjusted Use Case
Weights (UUCW). The UUCW expressed the use
case complexity that is measured by the number of
transactions in a use case. Same with the previous,
each use case in the system are categorized into
simple, medium, or complex as the criteria listed in
Table 2. The UUCW is obtained by sum the weight
of each use case using formula 2.

Table 2. Classification Of Use Case

Use Case
Weight

Use case

Description
category

A use case has 3 or less
transactions including
alternative transactions.
You should be able to realize 5
a use case by using

with less than 5 objects of
analysis.

Simple

A use case has 3 to 7
transactions including
alternative transactions.
You should be able to realize 10
a use case by using

with less than 5 to 10 objects
of analysis.

Medium

A use case has more than 7
transactions including
Complex alternative transactions. 15

You should to able to realize
a use case by using with at

least 10 object of analysis.

UUCW = }IL, UseCaseWeight; 2

Where,

n = number of use case

UseCaseWeight = weight of each use case
category (see Table 2)
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Step 3: Calculating Unadjusted Use Case
Points (UUCP). The UUCP is obtained from the
sum of the Unadjusted Use Case Weights (UUCW)
and Unadjusted Actor Weights (UAW) (formula 3).

UUCP = UUCW + UAW A3)

Step 4: Calculating Technical Complexity
Factor (TCF). The TCF is one of factor to estimate
the size of software in order to take into count the
technical considerations of the system. This is
determined by assigning a score between 0 (factor
not relevant) to 5 (important factor) for each of the
13 technical factors listed in Table 3.

Table 3. Technical Factor Weight

Ti Technical Factor Weight
T1 | Required Distributed Systems 2
T2 | Response Time Is Important 1
T3 | End User Efficiency 1
T4 Required Complex Internal |
Processing
T5 | Reusable code to Focus 1
T6 | Installation Easy 0.5
T7 | Usability 0.5
T8 | Cross-Platform Support 2
T9 | Easy To Change 1
T10 | Highly Concurrent 1
T11 | Custom Security 1
T12 | Dependence On Third-Part Code 1
T13 | User Training 1
This score is multiplied by the weighted value

assigned to each factor. The TF is obtained from
sum of multiplying score and weight as shown in
formula 4.

TF = }:13 Score; * Weight; 4)

The TF is used to obtain the value of the
Technical Complexity Factor (TCF), as in formula
5 follows:

TCF = 0.6 + (0.01 * TF) (5)

Step 5: Calculating Environmental Complexity
Factor (ECF). The ECF is another factor that
applied to estimates software size by count
environmental considerations of the system. It is
determined by assigning a score between 0 (no

experience) to 5 (expert) for each 8
environmental factors that are listed in the Table 4.

Table 4. Environmental Factor Weight

Ei Environmental Factor Weight
E1 | Familiarity with the Project L5
E2 | Application Experience 0.5
E3 | OO Programming Experience 1

E4 | Lead Analyst Capability 0.5
ES5 | Motivation 1

E6 | Stable Requirements 2

E7 | Part Time Staff -1
E8 | Difficulty Programming Language -1

Similar by the calculation of the TCF, this score is
multiplied by weighted value of each factor. This
score is multiplied by the weighted value assigned
to each factor. The EF is obtained from sum of
multiplying score and weight as shown in formula
6. Furthermore, the value of EF will be used to
obtain Environmental Complexity Factor (ECF). It
given the formula for the calculation of the ECF is
formula 7.

EF = Y8 Score; . Weight; 6)

ECF = 1.4 + (—0.03 * EF) (7)

Step 6: Calculating the Use Case Point (UCP). The
UCP obtained by multiplying unadjusted use cases
points and technical complexity factors and the
environmental complexity factor (formula 8).

UCP = UUCP = TCF * ECF ®)

Step 7: Final step in UCP method is calculating
Effort. Effort values obtained by multiplying the
value of UCP and constant ER in staff-hours/UCP
(formula 9). Researchers typically use a value of
ER = 20 staff-hours/UCP as proposed by Karner.
Furthermore, in this research will be discussed ER
values.

Effort = UCP * ER 9)

2.2. Regression and Correlation Analysis
Regression analysis is a technique used to
build the equation of a straight line and determine
the value estimates. Regression equation can be
used to express the relationship between two
variables and estimate the values of the dependent
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variable Y based on the value of the independent
variable X. We can get correlation and prediction,
if we have two or more variables (Mason & Lind,
1996).

Regression analysis obtained by studying the
relationship expressed in mathematical equation
that states the functional relationship between the
variables. Functional relationship between the
predictor variables with the criterion variable is
called simple regression analysis (single), while the
functional relationship of more than one variable is
called multiple regression analysis.

Linear regression equation of Y on X defined
in equation 10.

Y =a+bX (10)
Where,

Y= the dependent variable

X = independent variable

a= intercept

b = regression coefficient / slop

Whereas the correlation is basically a value
indicating the existence of a relationship between
two or more variables and the magnitude of the
relationship. This means that the correlation does
not indicate a causal relationship. When understood
as a causal relationship, it's not because it's known
as the correlation coefficient referral theory or logic
to interpret the results of the calculation. Therefore,
correlation analysis that supports the theory of
reference require the existence of a causal
relationship in the variables analyzed relationship.
The correlation coefficient of n data for the two
pieces of the variables X and Y can be calculated
using the formula developed by Karl Pearson given
in equation 11 (Mason & Lind, 1996).

o= ny XY =Y X X Y
I X = L X)R S, V= (B, Y)?

an

By using formula 11 to obtain a correlation
value, if the correlation value is not equal to 0, then
it can be said to occur the correlation between the
two variables. Description of the correlation
between the two variables are presented in Table 5
(Sarwono, 2009).

Table 5. Description Of The Correlation

Value of relationships | Description
0 there is no correlation
0to0 0.25 very weak correlation
0.25t0 0.50 correlation is quite
0.50t0 0.75 strong correlation
0.75t0 0.99 very strong correlation
1 perfect correlation

Before the test correlation, the data must meet
a set of assumptions of normality, linearity, ordinal,
and homogeneity. Normality means that the
distribution of correlated variables must be
normally distributed. Linearity means that the
relationship between the two variables must be
linear. Ordinal variables to be measured by means
of at least ordinal scale. Whereas, homogeneity
means that the variability of scores in a variable Y
should remain constant at all values of variable X.

3. RESEARCH METHODS

The steps of this research consists of 6 steps,
namely:

1. Data collection

2. Calculating actual effort

3. Creating use case document and use case

description

4. Calculating UCP

5. Correlation Analysis

6. Determining effort rate

3.1 Data Collection

Data were used in these study include: the
characteristics of a website development project,
actual effort, and requirements document of website
development. Data were collected through three

ways, namely: interview, questionnaire, and
document review.

Interview  conducted for the  website
development team leader got the project

characteristics, the duration of the completion time,
and number of personnel involved in the project.
While the questionnaire was used to obtain the
complexity of the project and the quality of the
development team.

Document review conducted on the user guide
documents obtained the functional requirements of
the website development. The eight website
development projects were analyzed in these
research not have documents of software
requirements specification (SRS), so that the
documents revealed by researchers from the user
guide document.
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3.2 Calculating Actual Effort

After the interviews conducted, it can be seen
how the number of personnel involved, the
respective roles of personnel, and the duration
required for each personnel to complete the project.
Actual effort for each project was obtained from the
multiplication of the number of personnel and time
required to complete the project by the respective
personnel, as shown in formula 12.

Actual effort = };7 TimeRequired; (12)
n = number of personnel

Time Required= duration of time required of
each personnel

3.3 Creating Use Case and Use Case Description

All website development project used in these
study did not have SRS document, but they have
user guide documents. Therefore, in order to get a
use case diagram and use case descriptions derived
by researchers from the document user guide. The
use case diagram and use case description was used
to calculate UCP in the next step.

3.4 Calculating UCP

Based on the use case diagram and use case
description that has been completed, it can be
calculated UCP for each project. The UCP was
calculated using the formula 8, but the first UUCP
previously calculated using formulas 1-3. The UCP
was a multiplication value between UUCP, TCF,
and ECF. The UUCP, TCF, and ECF obtained as
follows below:

a) Calculating the UUCP

The UUCP was obtained from the formula
UUCP = UAW + UUCW. UAW using formula 1
with the categorization of each actor in the use case
diagram with parameters as given in Table 1.
Likewise UUCW obtained by using the formula 2
with categorization of the number of transactions
each use case in the use case description is based on
the criteria as given in Table 2.

b) Calculating the TCF and ECF

Similarly above, to get the ECF conducted
assessments of the eight items of environment
factors as presented in Table 4. The EF values
obtained using the formula 6, then use a formula 7
to get the value of the ECF.

3.5 Correlation Analysis and Regression

After actual effort and UCP obtained, then the
next step was the correlation analysis. Correlation
is a statistical technique used to examine the
relationship between two or more variables. In
these study, correlation analysis was conducted to
test the relationship between actual effort and UCP.
Actual effort as the dependent variable (Y) and
UCP as an independent variable (X). While
regression was intended to examine the extent to
which the effect of independent variables on the
dependent variable after the relationship between
these variables have been found.

In this study, the correlation and regression
analysis used statistical tools for data processing,
namely SPSS. Correlation and regression
calculations performed to determine whether the
results of the calculations are valid. Searching
independent variables are correlated with each other
to determine the shape of the relationship.

3.6 Determining the Effort Rate

If there correlation between UCP (the
independent  variable) and Actual effort (the
dependent variable), the regression equation can be
derived by using SPSS. The ER values can be
attributed to the "b" in the linear regression
equation in the formula 10.

4. RESULT
4.1 Characteristics of the projects

This study was based on eight government
website development project. A brief explanation of
the project were presented in Table 7. The project
was given ID from A to H. As the project
developed by a small team with a number of
personnel with 3 to 5 people.

Table 6. List Of Website Development Project As

The TCF was obtained by performing
assessments of the thirteen items such technical
factors are presented in Table 3. This assessment
was based on a questionnaire that was filled by
each team leader of a website development project.
TF value obtained using formulas 4, then use the
formula 5 to get the value of TCF.

Research Object
No Pr;)lj)ect Team Plg;ii;}i?:l;e/ Technology
A 4 Website of the PHP,
District ‘B’ MySQL,
jQuery,
SuperFish,
Hover
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No Pri)f)e“ Team Plg;iitgz?;ge/ Technology .
Intent, 4.3 Use Case Point
Fancybox As stated in the section of research methods,
2 B 3 Online job fair PHP, Oracle | that to get the UCP must first be found to the
website of the UAW, UUCW, UUCP, TCF, and ECF. The above
Department of items are presented below:
Labor of the
District ‘S’ 1) Unadjusted Actor Weight (UAW)
3 C 3 Website of ASP, The UAW value is obtained by calculating the
Population and MySQL sum of the weights degree of complexity of an actor
Family planning to all actors in the system to be developed. The
Agency of the UAW of all the projects are presented in Table 8.
Province ‘Y’
4 D 5 Website of the PHP, Table 8. The UAW, UUCW, And UUCP Of All Projects
District “T” MySQL
5 E | Wobsite of the PP, No | ProjectID | UAW | UUCW | UUCP
Agriculture MySQL 1 A 15 465 480
Department of 2 B 12 275 287
the Province ‘Y’ 3 C 9 270 279
6 F 3 Website of the PHP, Perl, n D B 280 392
Industry JQuery
Department of Oracle 3 E 12 310 322
the Province ‘Y’ 6 F 12 295 307
7 G 3 Website of the PHP, Oracle 7 G 9 205 214
Integrated 8 H 12 295 307
Licensing
Service of the . .
Investment 2) Unadjusted Use Case'WelghF (UUCW) .
Coordinating The UUCW value is obtained by calculating
Board of the sum of the weights of all the complexity level
Province ‘Y’ use case that refers to Table 2. The UUCW of all
8 H 3 Website of the PHP, the projects are also presented in Table 9.
Health MySQL
Department of 3) Unadjusted Use Case Points (UUCP)
the District “T” The UUCP was obtained by summing the

4.2 Actual Effort Values

Actual effort was calculated using data from
interviews with the development team leader of the
website project include the number of workers
involved in the project and the duration of time
required of each worker in the project. Actual effort
of each project obtained using formula 12.

Table 7 shows the actual effort for website
project using in this study.

Table 7. Actual Effort Of Each Website Project

Actual Effort (staff-hours)
2980.0
2176.0
2592.0
2180.0
2880.0
2184.0
1848.0
2400.0

Z
o

Project ID

ol || u|&|w|o]|—
T Q|| m| ool >

UAW and UUCW which has been obtained
previously. Table 9 displays the UUCP for all
website projects.

4) Technical Complexity Factor (TCF)

The TCF is obtained by performing
assessments of the thirteen items such technical
factors are presented in Table 3. This assessment
was based on a questionnaire that was filled by
each team leader of a website development project.
TF values obtained using formulas 4, and then use
the formula 5 to get the value of TCF. The TCF
result based on formula 5 was presented in Table 9.

5) Technical Complexity Factor (ECF)

Similarly previous, to get the ECF, conducted
assessments of the eight items of environment
factors as presented in Table 4. EF values obtained
using the formula 6, then use a formula 7 to get the
value of the ECF. The ECF result based on formula
7 was presented in Table 9.
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Table 9. The UUCP, ECF, ECF, And UCP Of All

Projects
Project
No D UUCP | TCF | ECF | UCP
1 A 480 1.015 | 0.890 | 433.6
2 B 287 1.055 | 0.650 | 196.8
3 C 279 1.005 | 0.995 | 279.0
4 D 292 1.045 | 0.875 | 267.0
5 E 322 1.025 | 1.055 | 348.2
6 F 307 1.035 | 0.695 | 220.8
7 G 214 1.045 | 0.875 | 195.7
8 H 307 1.065 | 0.845 | 276.3

6) Use Case Point (UCP)

The UCP was obtained by multiplying UUCP
and TCF and ECF in accordance with the formula
8. The results of the calculations of UCP was
presented in Table 9 (the last column).

4.4 Effort Rate (ER)

To get the ER, prior to correlation and
regression analysis. From Table 7 about the actual
effort and Table 9 to about UCP, then made Table
10 that contains the actual effort and UCP. Table 10
will be used to perform correlation and regression
analysis.

Table 10. Actual Effort And UCP Value

No | Project ID | Actual Effort ucCp
1 A 2980.0 433.6
2 B 2176.0 196.8
3 C 2592.0 279.0
4 D 2180.0 267.0
5 E 2880.0 348.2
6 F 2184.0 220.8
7 G 1848.0 195.7
8 H 2400.0 276.3

1) Correlation Analysis

After we know the value of actual effort and
UCP, before performing correlation tests, first it
must be ensured that the data used are normally
distributed. Normality test can be done by using the
Kolmogorov-Smirnov test by SPSS tools. Figure 1
shows the test results stating that the data are
normally distributed, so correlation test can be
done.

One Kol s-Smirnov Test

ActualEffort UCP

N 8 8
Normal Parameters® Mean 2405.000 | 277175
Std. Deviation 387.9249 809739
Most Extreme Differences  Absolute 216 241
Positive 216 241
Negative -152 -157
Kolmogoroy-Smirnoy Z 610 682
Asymp. Sig. (2-tailed) .851 741

a. Test distribution is Normal.

Figure 1. Results Of Normality Test

The correlation test between the Actual Effort
and UCP to determine the level of their correlation.
By using SPPS as a tool, the relation between
actual effort and UCP is given in Figure 2. Figure 2
shows that the Pearson correlation coefficient is
0.921, it means that according Table 5, the linear
correlation between Actual Effort and UCP
including very strong (approaching +1).

Correlations
ActualEffort UCP

ActualEffort  Pearson Correlation 1 921"

Sig. (2-tailed) .001

N 8 8
UCP Pearson Correlation 921" 1

Sig. (2-tailed) .001

N 8 8

** Correlation is significant atthe 0.01 level (2-tailed).

Figure 2. Results Of Pearson Correlation Test Between
Actual Effort And UCP

Pearson correlation is one measurements used
to measure the degree of linear correlation of two
variables. Other measurements are significance.
Significance can be defined through the sig. line (2-
tailed). If the sig (2-tailed) <0.05, then the
correlation is considered significant. At Figure 2
can be known that significant level at 0.01 (<0.05),
so that data used in this study has a significant
correlation.

2) Linear Regression Analysis

In this study, a linear regression was conducted
between UCP as the X axis and Actual effort as Y
axis. Figure 3 shows the results of process data
using SPSS for linear regression analysis.
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Model Summary

Adjusted R Std. Error of
R R Square Square the Estimate
921 .849 823 163.000
The independent variable is UCP.
ANOVA
Sum of
Squares df Mean Square F Sig.
Regression 893985.139 1 893985.139 33.647 001
Residual 159414.861 6 26569.144
Total 1053400.000 7
The independent variable is UCP.
Coefficients
Standardized
Unstandardized Coefficients Coefficients
B Std. Error Beta 1 Sig
uce 4.413 761 921 5.801 001
(Constant) 1181.722 218.619 5.405 .002

ActualEffort

O Observed
—Linear

3000.0

2750.0

2500.0

2250.01

2000.0

T T T T T T
1500 2000 2500 3000 3500 4000 4500
ucep

Figure 3: Results Of Regression Analysis Between Actual
Effort Value And UCP

To determine whether the results of the
regression analysis is valid and can be used for
prediction, it can be observed from the two tests as
follows, namely: (1) Based on the ANOVA, if the
value of F> Figpes, then the linier regression
equation is valid and it can be used for prediction .
(2) Moreover, it may also by comparing the level of
significance, if the Sig. <0.05, the linear regression
equation is valid and it can be used for prediction.

Based on Figure 3 that F=33.647 compared
value of F > = 5.99 (from table ANOVA) with
df1=1 and df2=6, likewise, sig = 0:01 <0:05. With
these two parameters, it can be stated that
regression equation is valid and can be used to
predict.

At Figure 3, it can be obtained regression
coefficient b=1181.7 and intercept a=4.41, then the
linier regression equation can be defined as follow:

Y =1181.7+4.41X (13)

Where: Y = Actual Effort, and
X =UCP

4.5 Effort Rate Value

After the linear regression equation was
found, then it was simple to determine the value of
ER. According to section 4.6, the effort rate can be
derived from the formula (13) and concluded that
the object of this study, the ER was 4:41 staff-hours
per UCP for a website development project.

5. DISCUSSION AND CONCLUSION.
5.1 Analysis of the ER

The ER that has been obtained in this study is
4:41 staff-hours per UCP. The ER values smaller
than proposed by previous researchers, including
the value of ER which was proposed by Karner
(1993), which is 20 staff-hours/UCP.

The results of this study support the results of
research conducted by Subriadi et.al (2014) who
obtain ER value of 8.2 for commonly software
development. While the research was done for a
particular software development, namely the
project website.

Subriadi, et.al (2014) gives fours possibilities
about the decline of the value of the ER, namely:
(a) The existence of models of software
development, such as such as
waterfall, prototyping, spiral, agile, and others. (b)
The development of software engineering
technologies for which there are tools at every stage
of software development, such as the phase of
requirements analysis, design, coding, testing, or
deployment. (¢) The presence of components or
frameworks for software development. With
components or frameworks allow the use or reuse
of ready-made components or frameworks, thus the
software development becomes easier and faster.
(d) As a result of the effects of the internet becomes
easier for to search literature, reference, source
code, or components on the internet.

Subriadi, et. al (2014) gives four reasons above
about a possible decline in the value of ER. This
study supports research that was done Subriadi, et.
al (2014), especially the presence of components or
frameworks that are already available. For website
development, the decline of ER value might be
caused by the Content Management System (CMS)
as component or framework. In practice, CMS
greatly simplify and accelerate the development of
the website. In this study, six of the eight objects of
research using a CMS for website development,
namely: Lokomedia, Shockwave Flash embed,
iAPPS, Microsoft SharePoint Server 2010, ASP.NET
Ajax, Joombla, and WordPress (see Table 11).
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Table 11. List Of CMS Used In Research Object

No Pr;);)e“ Technology CMS used
1. A PHP, Lokomedia
MySQL
2. B PHP, Oracle | Shockwave Flash
embed
3 C ASP, e iAPPS
MySQL e Microsoft
SharePoint
Server 2010
e ASP.NET Ajax
4 D PHP, Jombla
MySQL
5 E PHP, Joomla
MySQL
F PHP, Oracle | -
7 G PHP, Oracle | -
H PHP, Wordpress
MySQL

By using a CMS for website development to
provide convenience to the users to manage and
change the contents of a dynamic website without
prior equipped with knowledge about things that are
technical. Thus, every person, writer and editor, at
any time can use it freely to create, delete or even
update the website content.

5.2 Effect of Effort Rate on the Estimated Cost of
the Project

As described above that the ER effect on effort
estimation (based on the formula 9), where the value
of effort is directly proportional to the ER. The
greater the value of the ER, it will increase the value
of Effort, as well as the smaller value of the ER, it
would also reduce the value of Effort.

The value of the effort generated by the formula
9 is overall effort for software development phase.
The next overall effort will be distributed to each
step / phase of software development. Overall effort
is distributed into three groups of main activities of
software development, namely: (1) 37% for
activities related to quality assurance, (2) 21% for
ongoing activities, such as project management,
configuration management, documentation, and
support and training. (3) 42% for software
development activities, Including requirements,
specifications, design, implementation  and
deployment (Shaleh, 2011).

After we know the effort of each phase of
software development, the cost of each phase is
calculated by multiplying the effort in each phase

and the cost rate (each phase) per hours. The total
cost of software development is obtained by sum the
cost of each phase.

Lower ER value will make the effort also lower,
eventually the lower the cost required for
development. This study gives the results of ER =
4.41 staff-hours/UCP for a website development
project. This result was lower with ER = 20 staff-
hours/UCP which proposed by Karner (1993). It was
also lower compared ER which was proposed by
earlier researcher including ER = 8.2 staff-
hours/UCP which proposed by Subriadi, et.al
(2014). This justifies the development of website
requires less effort compared to common software
development.

The benefits of this research can be used for
project manager of website development to estimate
effort. Finally, the results of the effort estimation can
be used to estimate costs necessary for the
development of the website.

5.3 Conclusion

The results of this study, the ER value for the
development of a website by 4:41 staff-hours per
UCP. The ER value is lower than the value of ER
for regular software development. Lower ER value
required lower effort for the development of the
website is getting lower as compared to regular
software development. This is due to the
development of a website might use a Content
Management System (CMS) component that can
simplify and accelerate the process of website
development.

6. LIMITATIONS AND FUTURE RESEARCH

However this study has limitations, among
others:

1. Object data used in this study were all of the
government website development. For the next
study needs to be done to re-review using the
data objects other website development, among
others: the company profit oriented company,
non-profit oriented companies, foundations, and
others.

2. Object data used in this study were website
project that has been completed, so the
calculation of actual effort was based on
interviews with the development team leader of
the project website. It can result in the value of
actual effort was less accurate, because the
website development team leader has no
recording about how long it takes by each team
personnel while executing the project. In next
study can be used website development project

e —
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(9]

[10]
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is being executed as object of research, so that
the recording of the time required by each team
personnel can be carried out by researchers in
order to obtain more accurate actual effort.
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