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Abstract

PT X is an information and communication company as well as a complete telecommunication service
and network provider in Indonesia. In serving customer needs related to services, PT X has Plasa spread
across 535 outlets throughout Indonesia until 2019.. Plasa is PT X outlet or place of service, which is
fully managed by PT X or in cooperation with service partners. According to the explanation given by
the Team Leader Plasa has service standards in serving customer needs including the standard
customer service time is 10 minutes and the standard number of customers per CSR is 15 customers.
But at PT X Yogyakarta the system actually only has one Customer Service to serve 50 customers and
the service time sometimes exceeds the predetermined time standard. This resulted in quite long queues
and long waiting times. The purpose of this research is to know the appropriate queue simulation model
using flexim 6.0 so that waiting time at Plasa can be minimized. The average waiting time required by
customers in the queuing system at Plasa is 3248.44 seconds and based on the alternatives that have
been made, it can be seen that experiment 1 is the best, this is because the maximum waiting time
achieved is better than experiments 2 and 3.
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INTRODUCTION

The service industry is a different sector compared to the manufacturing sector. The manufacturing sector is
an industry that processes raw materials into finished materials that can be used by consumers. Meanwhile, the service
industry is an industry that produces services as output to consumers who need it. In a service company, service quality
is the key to success, because with good service it can foster a positive image in the eyes of the community so that it
can provide optimal benefits to the company. One of the problems that need to be considered in business activities is
the problem of queues.

Queuing is a phenomenon that arises in human activities. The queues that appear are caused by service activities
that are not balanced with the need for services so that service users are not served immediately. According to (Gross,
2008), the queuing system occurs when a customer comes to a service, a customer is waiting to be served, and the
customer leaves the service system if it has been served.

PT X is an information and communication company as well as a complete telecommunication service and
network provider in Indonesia. In serving customer needs related to services, PT X has Plasa spread across 535 outlets
throughout Indonesia until 2019 (Insphira, 2019). Plasa is PT X outlet or place of service, which is fully managed by
PT X or in cooperation with service partners.

As a form of cultural application in PT X Core Values (Solid, Speed, Smart), as well as in line with the vision
of PT X which is "to become the digital telco of choice for advancing society". Plasa is useful for maintaining good
communication between the company and its customers. PT X, which is one of the companies engaged in the service
sector, makes Plasa require a service system that is more efficient and effective as well as Plasa service friendliness.
It is not uncommon for company services to experience problems, namely long waiting times. Waiting time is the
time used by the customer to get service from the beginning of the process to the end of the process. One of the
possible causes of the long waiting time is that the number of facilities available in the service is inappropriate and
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inaccurate. These causes can be at risk of delayed service, reduce customer satisfaction, reduce service quality and
can also cause long queues.

Plasa service system has two servers with different jobdesc. The two servers are Plasa and Payment Counter.
The following is the job description for each server in Plasa:

Table 1. Job Description of Server Plasa

No Server Jobdesc

1 Plasa New IndiHome Install, IndiHome
Complaints,  Billing  System
Straightening, Upgrades and

Downgrades.
2 Payment Counter Monthly payment, and first
payment

According to the explanation given by the Team Leader Plasa has service standards in serving customer
needs including the standard customer service time is 10 minutes and the standard number of subscribers per CSR is
15 customers. But at PT X Yogyakarta the system actually only has one Customer Service to serve 50 customers and
the service time sometimes exceeds the predetermined time standard. This resulted in quite long queues and long
waiting times.

Based on the above problems, the purpose of this research is to know the appropriate queue simulation model
using flexim 6.0 so that waiting time at Plaza can be minimized. To further examine the Multi-Channel Single Phase
queuing system at PT X Yogyakarta using a simulation approach with Flexim 6.0 software. Flexim 6.0 is used to
determine service time and number of customers served, as well as waiting time in the queuing system

LITERATURE REVIEW
System

A system consists of parts or components that are integrated for a purpose.Meanwhile, according to Umar in
(Sunyoto, 2014) a system is an order that describes a series of various components that have a shared, coordinated
relationship that works or runs within a certain period of time and planned. According to (Sutabri, 2012) The system
is a group of elements that are closely related to one another, which function together to achieve certain goals.

Queue system

Queuing is a phenomenon that arises in human activities. The queues that appear are caused by service
activities that are not balanced with the need for services so that service users are not served immediately. Queuing is
a condition when the object goes to an area to be served, but then faces delays due to the service mechanism being
busy. Queues arise because of an imbalance between those served and their services (Igbal, 2011). The queuing system
is the arrival of customers to get service, waiting to be served if the service facility (server) is still busy, getting service
and then leaving the system after being served (Gross, 2008).

Model

Model is a representation of an object, thing, or ideas in simplified form of natural conditions or phenomena.
The model contains information about a phenomenon that is made with the aim of studying the actual system
phenomenon. A model can be an imitation of an actual object, system or event which only contains information that
is considered important to be studied. (Achmad, 2008). The word "model" is derived from the Latin mold (mold) or
pettern (pattern). According to (Achmad, 2008), there are four general forms of models, namely system models, mental
models, verbal models, and mathematical models.

Simulation

Simulation according to (Emshoff & A. SImon, 1970) is a system model where the components are presented
by computer-run arithmetic and logic processes to estimate the dynamic properties of the system.
Basically, simulation models are grouped into three dimensions, namely (Law, A.M., And Kelton, W.D, 1991)
1. Static Simulation Model with Dynamic Simulation Model.
Static simulation models are used to present a system at a particular moment or a system that is not affected by changes
in time. While the dynamic simulation model is used if the system under study is influenced by changes in time.
2. Deterministic Simulation Model with Stochastic Simulation Model.
If the simulation model to be formed does not contain random variables, then the simulation model is said to be a
deterministic simulation. In general, the system modeled in the simulation contains several random inputs, so in a
system like this the simulation model built is called a stochastic simulation model.
3. Continuous simulation model with Discrete Simulation Model.
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To classify a simulation model whether discrete or continuous, it is largely determined by the system being studied.
A system is said to be discrete if the system variables that reflect the status of the system change at a certain point in
time, while the system is said to be continuous if changes in system variables take place continuously over time.

METHOD
Primary Data

Primary data is data obtained by researchers directly from original sources or first parties. In this study, the
method of observation and expert interviews was used in collecting primary data. Primary data taken is the time of
arrival of customers, time to start being served, and time to finish being served. With the three data above, it can also
be obtained the customer waiting time, the time between customer arrivals, and the speed of service. From these data
are used in making models in the Flexim 6.0 software.

Secondary Data
Secondary data is data obtained through intermediary media or indirectly in the form of books, historical
reports, journals, as well as materials related to simulations using Flexim 6.0 software.
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The following is an explanation of the research flow diagram:

1. ldentification problems
The research that is being carried out needs continuous improvement. In this study, the analysis was related to the
problems that occurred based on the results of observations in the field in the conditions when the researcher was
doing the research.

2. Research purpose
The formulation of the problem relates to the objectives to be achieved and as a basis for drawing research
conclusions.

3. Study of literature
Literature studies are conducted to study theoretical studies from various sources of previous research or books as
the basis for the research carried out. The theoretical basis used in this research is computer simulation using
Flexim 6.0 software.

4. Observation
Observations were made so that researchers know how the company's service business processes are the focus of
the research.

5. Data collection
The data used in this study are secondary data and primary data. Primary data is obtained through direct observation.

6. Data processing
The data that has been obtained will be processed data. Data processing is carried out to determine whether the
data that has been collected meets the requirements for conducting research.

7. Alternative making
After the data collected meets the requirements, the next step is making alternatives. The alternative is made to
provide recommendations to the company

8. Results analysis and discussion
Data that is processed into information will be summarized as a support for making a decision.

9. Recommendation for improvement
After the data is analyzed, then determine which alternative is the most appropriate for the problems in the
company.

RESULT AND DISCUSSION
Data Normality Test of Service Duration
Before creating a simulation model, a normality test is carried out to determine whether the distribution of a
data follows or approaches the normal distribution. The following is a Normality Test of Plasa server service duration
data:
Table 2. Data Normality Test of Plasa Server Service Duration

Kolmogorov-Smirnov Shapiro-Wilk
Statistic Df Sig. Statistic Df Sig.
Waktu 127 30 .200 .947 30 144

From these data it can be seen that the significant Kolmogorov-Smirnov column (Sig) is 0.200 or a probability
of more than 0.05, so HO is accepted, which means the data is normally distributed.
The following is the Normality Test of the old data for the payment counter server service:
Table 3. Data Normality Test of Payment Counter Server Service Duration

Kolmogorov-Smirnov Shapiro-Wilk
Statistic Df Sig. Statistic Df Sig.
Waktu 128 30 .200 910 30 0.15

From these data it can be seen that the significant Kolmogorov-Smirnov column (Sig) is 0.200 or a probability
of more than 0.05, so HO is accepted, which means the data is normally distributed.
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Simulated Initial Conditions
The queue model simulation is carried out with the help of Flexim 6.0 software to describe the work flow
that occurs on the Plasa server and payment counters to determine the level of activity that occurs in the system. The
following is the initial model at Plasa:
Table 4. Preliminary Simulation Results Summary Report

Second
. stats_con stats_conten stats_conte stats_in stats_ou stats_staytim  stats_stayti
Object
tent tmax ntavg put tput emax meavg
Arrival of 0 0 1 0 44 1153.11 113.32
customers 1
Arrival of 0 0 1 0 32 4016.91 251.58
customers 2
Waiting place 19 20 16.70 76 57 11374,02 3248 44
Plasa Server 1 1 0.97 25 24 1506,37 727,24
Payment counter 1 1 0.69 32 31 764,73 400,22
server
End 1 1 0 55 0 0 0

Based on the report above, it can be seen that there are 76 customers who entered the system, and 57
customers who were successfully served until the end. This means that there are still 19 customers who cannot be
served. The reason for the large number of customers who do not get the time to be served until the end is because the
length of service time is not proportional to the number of customers who come to Plasa. This can cause problems in
the system, because unserved customers can have a negative impact on the quality of PT X's service.

Table 5. Preliminary Simulation Results State Report

Object Idle Process Busy Block Genera Empty Collecti Releasi schedule
(%) ing (%) ed tin (%) ng ng d down
(%) (%) (%) (%) (%) (%)

Avrrival of customers 1 0 0 0 28,18 71,82 0 0 0 0
Arrival of customers 2 0 0 0 4477 55,23 0 0 0 0
Waiting place 0 0 0 0 0 3,45 0 96.55 0
Plasa Server 2,93 97,07 0,00 0,00 0 0 0 0 0
Payment counter server 31,00 69,00 0 0 0 0 0 0 0
End 0 0 0 0 0 0 0 0 0

Based on the report above, it can be seen that the highest% Processing is on the Platform Server and Payment
Counter Server. This is because the number of patients who came on that date is not proportional to the number of
customer service providers.

Similarity Test of Two Means
The two-mean similarity test is a test to determine whether two populations have the same characteristics.
Here is the Waiting Place validation using the two-mean similarity test:
Table 6. Validation Results of The Similarity Test For Two Waiting Points

Real Simulation
Mean 3217.333333 2268.640607
SD 1677.261589 1468.749255
N 30 30
Result
Sp2 240345159.1
t value 0.3351726

Based on the results of the above calculations, it can be seen that the t value is in the receiving area, so the
hypothesis HO is accepted. Thus, there is no difference between the total historical output and the total simulation
output.
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The Two Variance Equality Test
The two-variance similarity test is used to test whether the data distribution is homogeneous or not by
comparing the two variances. Here is the Waiting Place validation using the two variance similarity test:
Table 7. Validation Results of The Similarity Test of Two Waiting Variances

Result
F Value 1,304086
From the results above, it can be seen that the calculated F value is in the acceptance area, so the hypothesis
HO is accepted. Thus the total historical output and the total simulation output have the same or homogeneous variants.

Experiment 1

In experiment 1, the operator added or adjusted the platform server. This is to increase operator idle% and
also reduce queuing waiting time. The addition of these three scenarios could have been done because of the large%
processing of these operators and also to reduce waiting time. However, for the process of adding CSR, it will go
through the recruitment process, causing expenses to increase every month. In terms of service, it will be better so that
all customers can be served, so that the level of performance of the Plasa service system will be better.
The following data adjustments are made for the number of operators on the plasa server:

Table 8. Experimental Design
Variabel Skenario 1 Skenario 2
Variabel Nr object in Group 1 1 2

As in the table above, there are 2 scenarios carried out in the experimental design 1. Experiment, namely adding
machines or if in the real world, namely increasing the number of servants. In experiment 1, the addition of operators
on the platform server will be carried out, the first scenario is in accordance with the initial conditions, namely the
number of services in the real system is only 1. The second scenario shows that the researcher wants to try to

experiment by adding more servants to 2. The results of experiment 1 are as follows:
Waktu Tunggu Rata-Rata
Mean (90% Confidence) Sample_st:andard Min Max
Deviation
fcena”" 298511 < 310966 < 323421 40152 212669 4119.01
gce“am 181707 < 1996.03 < 2174.99 576.93 87378 339052

Picture 2. Experiment Average Waiting Time 1 (Second)
From the results above, it can be seen that the addition of operators on the plasa server resulted in a decrease
in waiting time at the Waiting Place.

Exsperiment 2
In experiment 2 it is almost the same as experiment 1 but the object of adding operators is the payment
counter server. The following are the results of experiment 2:

Waktu Tunggu Rata-Rata
Mean (90% Confidence) Sample _St:andard Min Max
Deviation
fcenam 208511 < 310966 < 323421 40152 212669 411901
gc"“am 193817 < 207581 < 221345 44372 114814 282674

Picture 3. Experiment Average Waiting Time 2 (Second)
From the results above, it can be seen that the addition of operators on the payment counter server resulted
in a decrease in waiting time at the Waiting Place.

Eksperiment 3

In experiment 3, an adjustment was made of the system working hours, where there were customers who were still
not served until the working hour was over. This is done to reduce the number of customers who are not served until
the working hours are over. In setting working hours, changes are made to the operating hours on the plasa server.
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Where initially the operating hours from 08:00 - 13:00 without break time are changed to 08:00 - 15:00 with break
times from 12:00 - 13:00. The following is the summary and state report of experiment 3:
Table 9. Summary Report Experiment 3

Detik
. stats_con stats_conten stats_conte stats_in stats_ou stats_staytim  stats_stayti
Object
tent tmax ntavg put tput emax meavg
Arrival of
Stomere 1 0 0 1 0 42 380,49 56,24
Arrival of 0 0 1 0 39 179878 108,14
customers 2
Waiting place 10 20 15.61 81 71 10810,08 3006,95
Plasa Server 1 1 0.99 36 35 4618,19 708,59
Payment counter 1 1 0.98 35 34 776,40 401,49
server
End 1 1 0 69 0 0 0

Based on the report above, there was a reduction in unserved customers. Only 10 customers are left in the Waiting
Place. This is better in the previous model considering that if the customer cannot be served it will reduce the quality

of service.
Table 10. State Report Experiment 3

Object Idle Process Busy Block Genera Empty Collecti Releasi schedule
(%) ing (%) ed tin (%) ng ng d down
(%) (%) (%) (%) (%) (%)
Avrrival of customers 1 0 0 0 33.32 66.68 0 0 0 0
Arrival of customers 2 0 0 0 4454 55,46 0 0 0 0
Waiting place 0 0 0 0 0 2.76 0 77.24 20
Plasa Server 15.43 84.57 0,00 0,00 0 0 0 0 14.36
Payment counter server  21.07 78.93 0 19.43 0 0 0 0 0
End 0 0 0 0 0 0 80 0 20

Based on the report above, it can be seen that% Processing on the plasa server has decreased by 12.5%. although it is
still classified as not significant enough, it is better in terms of operator workload because in the previous model the
Plasa server had the highest% processing, namely 97.07%.

EXPERIMENT SELECTION
Based on the discussion of the alternatives above, it can be seen that the best alternative is experiment 1, this is because
the average waiting time obtained is the lowest, which is 1996.03 second when compared to experiment 2 and 3, is

2075.81 and 3006.95

CONCLUSION

Based on the results of data processing and discussion above, the conclusions that can be drawn based on this research

are:

1. The average waiting time required by customers in the queuing system at Plasa is 3248.44 seconds.

2. Based on the alternatives that have been made, it can be seen that experiment 1 is the best, this is because the
maximum waiting time achieved is better than experiments 2 and 3.
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