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Abstract. This article aims to measure the size of the software Online Admission System using
the method of Use Case Point (UCP). UCP method can help developers in the estimation of
factor productivity development of software projects that include estimated time work, human
resource needs, and the estimated cost of creating software. This method has the ability in
providing the effort estimation approach which is needed to do a software development project.
The measurement is carried out based on the number and complexity of software projects by
analyzing the actor, use case, and a variety of technical factors as well as environmental factors.
The result of the measurement is the software development project of online admission system
belongs the medium category with the acquisition value of UCP 103.86, estimated cost
277,168,750 IDR and time work 1,454 hours

1. Introduction

Technological development has supported humans to improve their quality of life [1], one of which is
information technology [2]. One of the factors that affect the success of the system development project
is the optimal role of project leaders in the planning and execution of software development projects.
Most software development projects can be said to have failed. One of the causes is because they cannot
meet the set targets, such as insufficient software timing, inadequate human resource requirements,
inappropriate prices, and software quality which is not according to user needs and expectations.
Appropriate software size analysis and measurement can assist in solving software development project
failure problems, especially in estimating software project development productivity factors, one of
which can be done by measuring software size using Use Case Point (UCP) method, which is one of the
approved software metrics to measure software size based on functionality [3-5].

Use Case Point is a method that can predict the estimated effort required to create a project based on
the number and complexity of the use case owned by the software project. The advantages of the UCP
method that can provide an estimation of effort close to the actual evaluation resulting from the software
development experience include estimation of working time, human resource requirements, and
development cost estimation [6,7]. This study aims to provide an overview of the measurement and
analysis of UCP method usage in measuring the software development project. The case presented is
the analysis and measurement of online admission system software project developed at Sekolah Tinggi
Teknologi Garut.
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2. Software measurement method

2.1. Related work of use case point method

The use case point (UCP) method is a method that can provide the effort estimation required to create a
project development based on the number and complexity of the use case that belongs the software
project [3]. This UCP method is significant for estimating effort, where the value of estimated effort is
obtained from multiplication between UCP value and Effort Rate (ER) value [8]. The value of the Effort
Rate (ER) is the value used as a variable to calculate effort. In other words, UCP is a method that can
analyze the actor, use case, and various technical and environmental factors to become an equation [9].
The advantages of the use case point method that can provide estimation that is almost close to the actual
estimation resulting from the experience of making or developing software. This is proven by several
studies that have been done before and resulted in a statement that, UCP has a deviation of 6% [10], 9%
[11], 16% [12], and other has a deviation of 20% [13].

2.2. Seven technique calculation use case point
The steps the perform the use case point calculation process are carried out by those formulated by Karner [3],
which is divided into seven stages of calculation as follows:

2.2.1. Calculate Unadjusted Actor Weights (UAW). The first step in this stage is to define Unadjusted
Actor Weights (UAW) (based on the level of complexity) as Simple with weight score 1 if API defines
it, Average weight score 2 if it is interacting via TCP / IP Protocol or Complex weight score 3 if it
interacts with GUI or Web Page.

UAW =3 (#Actors * Weight Factor) Q)

2.2.2. Calculate Unadjusted Use Case Weights (UUCW). The way to calculate UUCW that is, each use
case is divided into 3 groups namely Simple of weight score 5 if using less than 3 transactions/entities
in database, Average weight score 10 if using 4 to 7 transactions/entities in database, and Complex
weight score 15 if using more than 7 transactions/entities in the database, depending on the number of
transactions performed.

UUCW =Y (#Use Cases * Weight Factor) (2)

2.2.3. Calculate Unadjusted Use Case Point (UUCP). To calculate UUCP values, derived from
summing UAW and UUCW values.

UUCP = UAW + UUCW ©)

2.2.4. Calculate Technical Complexity Factor (TCF). The next step is to calculate the Technical
Complexity Factor that will be used to calculate UCP. The weight of each score multiplies the scores in
the technical factor. The weight of the score from the numbers 0 to 5 is given to each factor depends on
how much the influence of the factor is. 0 means no influence, 3 means average, and 5 means give a
significant influence. The multiplication result of score and weight is then summed to obtain the total
Technical Factor (TF), which is then used to obtain Technical Complexity Factor (TCF).

TCF = 0.6 + (0.01 * TFactor) 4)

2.2.5. Calculate Environmental Factor (EF). To calculate the value of UCP, the required value of EF
obtained based on environmental factors that influence directly taking action against the working of
software development projects. The scores on the environmental factor are multiplied by each weighted
score. The weighted score given starts from the numbers 0 to 5 on each factor depends on how big the
influence of the factor. 0 means no influence, 3 means average, and 5 means give a big influence. The
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result of the multiplication of the score and weight are then summed to obtain the total Environmental
Factor (EF).

EF = 1.4 + (—0.03 * EFactor) 5)

2.2.6. Calculate Use Case Point (UCP). A score of Use Case Point (UCP) is obtained through
multiplication of UUCP, TCF, and EF scores from the previous calculation process.

UCP = UUCP * TCF * EF (6)

2.2.7. Calculate Estimate effort (E) in person-hours. After the calculation process from stage 1 to 6 is
completed, the last calculation step is, calculate the effective effort (E) in person-hours (PH) by
multiplying the specific score of Person Hour per UCP (PHperUCP) with the UCP from formula (6).

E = UCP * PHperUCP @

The value of Effort rate is the ratio of the number of hours of a person per use case point based on
projects in the past. If the project is a new project and no historical data which has been collected, then
a score between 15 and 30 is used. However, when the project first generally used the number 20 [9].

3. Case study explanation

3.1. Use case Online Admission System

Online Admission System, in general, is part of the academic information system that exists in college,
this system is useful in the management of new student enrolment. In the implementation of the Online
Admission System, every college may have different business processes because it is tailored to the
needs of each institution. As for the case of software measurement based on a use case to be used, that
is by using Online Admission System in Sekolah Tinggi Teknologi Garut, along with the explanation of
Use Case as in figure 1.
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In figure 1, use case diagram online admission system consists of 3 actors namely prospective student,
staff admission, and staff bank, meanwhile for the use case consists of 11 activities, they are:

e Admission info, use case activity which consists of acceptance schedule and information.

o Create admission info, use case activity to create schedule and information by the admission
staff.

e Payment, use case activity to pay new student’s registration that is done by the prospective
student.

e Student registration, use case activity for online admission system account registration.

e Login system, use case activity to log in the system after account registration is verified.

e View, update profile, activity to fill in personal and academic activities of the prospective
student.

e Upload document, use case activity to upload a required document for registration.

e View, update, verification document, use case activity in checking and validation processes of
documents uploaded by the prospective student.

e Print form, exam card, use case activity to proceed the data and exam card printing.

e Manage all record student, use case activity to manage all the data of students who have done
the online registration.

e The report, use case activity to report from the online admission system.

3.2. Step by step measurement process

3.2.1. Calculate Unadjusted Actor Weights (UAW). Based on the identification results of figure 1. All
actors are categorized as complexes because they relate to Web Page, so they have weight 3, then the
calculation result with the formula (1), they will generate the score UAW = 9, based on multiplication
of weight score with a number of actors.

3.2.2. Calculate Unadjusted Use Case Weights (UUCW). The next step identifies 11 use case activities
in figure 1 then classifies the complexity of each use case based on simple, average, or complex
categories and calculates by using formula (2), so that the total score of UUCW = 85, the details can be
seen in table 1.

Table 1. Identification Process UUCW.

Use case . > (#Use Cases *
type Weight #Use Case Weight)
Simple 5 7 35
Average 10 2 20
Complex 15 2 30
Total UUCW 85

3.2.3. Calculate Unadjusted Use Case Point (UUCP). To calculate UUCP score using formula (3) by
summing UAW score with UUCW score from previous calculation stage, UUCP =9 + 85, score result
is UUCP =94,

3.2.4. Calculate Technical Complexity Factor (TCF). The TCF Calculation Process is identified based
on the technical parameters of the use case, with its calculations and the determination of the weights
presented in table 2.
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Table 2. Calculation of technical complexity factor.

Technical Factor Weight  Score > (W*S)
T1-Distributed System Required 2
T2-Response Time is Important
T3-End User Efficiency
T4-Complex Internal Processing
Required
T5-Reusable Code
T6-Installation easy 0.5
T7-Usability 0.5
T8-Portability
T9-Easy to change
T10-Highly concurrent
T11-Custom security
T12-Dependence on third-party code
T13-User training
Total Technical Complexity Factor (TFactor) 36.5
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After determining the weighting of each factor then calculated using formula (4) based on TFactor in
table 7, the calculation is TCF = 0.6 + (0.01 * 36.5), the result is TCF = 0.965.

3.2.5. Calculate Environmental Factor (EF). The detailed Environmental Factor calculations are
presented in Table 3.
Table 3. Calculation environmental factor.

Environmental Factor Weight Score > (W*S)
E1-Familiarity with PHP Framework 15 2 3
E2-Application Experience 0.5 2 1
E3-OO0P Concept 1 3 3
E4-Leader Capabilities 0.5 3 15
E5-Strong Motivation 1 4 4
E6-Stable Requirements 2 3 6
E7-Part Time Workers -1 5 -5
E8-Difficult Programming Language -1 5 -5
Total Environmental Factor (EFactor) 8.5

Next step calculating the score of EF with formula (5), EF = 1.4 + (- 0.03 * 8.5), the result is EF = 1.145.

3.3.6. Calculate Use Case Point (UCP). Calculation of the UCP score is obtained based on formula (6)
by multiplication of UUCP, TCF, and EF scores, then the result of UCP = 94*0.965*1.145 equals to
103.863 rounded to 103.86 for its UCP score.

3.3.7. Calculate Estimate effort (E) in person-hours. The final step is to calculate the estimated effort
using formula (7). The score Person Hour per UCP (PHperUCP) is categorized as simple for the range
of 1-20 hours, complex 21-40 hours, very complex more than 41 hours. Based on an interview with
Project Leader, to make online admission system software to be included as a simple category with
PHperUCP value = 14 hours, then EF value = 103.86*14, the result is EF = 1,454.04 hours and rounded
to 1,454 hours.

4. Result and discussion
To simplify the process of calculating our software metrics, we categorize Use Case Point (UCP) values
based on four software size categories in the previous study: Small if the score of UCP is less than 99,
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Medium if the score of UCP is between 100 to 299, Large if the score of UCP is between 300 to 799,
and Extreme if the score of UCP is more than 800 [14,15]. Based on the results of the calculations
software size for Online Admission System case study, in the sixth step, it was obtained the UCP
calculation of 103.86. Therefore, it can be concluded that the development of the Online Admission
System software belongs to the Medium because the score is between 100 to 299. Meanwhile, to obtain
the time prediction estimation of Online Admission System software development, it can be calculated
based on working hour regulation in each region because sometimes there are institutions that apply
time of working hours more than or less than regulation specified in general, but we assume the average
working time in Garut is following the general time regulation of 5 working days per week with 8 hours
per day. Based on the calculation in step seven using the formula (7), the estimated value of effort (EF)
as the estimation effort for software development is 1,454 hours. If it is based on 8 hours working hour
per day, then the estimated time effort is 1,454 hours divided by 8 hours so that it has a time of 181.75
days.

If it is calculated from the financial side based on information obtained from the project leader, it is
stated that each IT worker has a different salary according to his expertise, with average for men/day is
1,525,000 IDR (the project holder determines this value based on interview results), so the estimated
cost can be calculated (181.75 days * 1,525,000 IDR = 277,168,750 IDR). The result of the Online
Admission System software development project has a project value of about 277,168,750 IDR.

5. Conclusions

Measurement of software size with software metrics such as Use Case Point measurement is based on
the measurement of internal product attributes that can be measured only by the entity itself. Also, Use
Case Point is the product measures part of the measurement of software regarding functionality where
the functionality provided to the user. Measurements with Software size can reflect effort, cost, and
productivity.

Measurement of software size using Use Case Point is beneficial in which software size can be
measured based on use case diagram. Regarding measurement of online admission system software, the
measurement indicates that the project has a medium software size with Use Case Point (UCP) score =
103.86 and has an estimated business to be developed at 1,454 hours and has a development cost of
277,168,750 IDR. Measuring the size of software with Use Case Points can help developer or
management to make better decisions on how to handle projects, how long to develop and how much to
invest. Also, measurement using the Use Case Point method, the determination of time estimation effort,
the project value, and the number of people who are involved in the project can also be measured.
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