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Abstract

Information broadcast is one of the main shafts in the business service process so that the wheels of business can run
properly. This is relevant to service efforts based on the Customer Relationship Management (CRM) component.
There are many mechanisms that can be used to broadcast information, one of which is using an SMS Gateway. In
the results of the implementation of the CRM approach through the SMS Gateway, an information broadcasting system
was developed. This study aims to improve the performance of sending SMS in a conventional way. The system can
work efficiently because it has artificial intelligence integrated in it (by C4.5 algorithm), such as smart data sending,
smart operator classification, data transmission cost efficiency, and auto resend information under certain conditions.
By implementing the ISO/IEC 25010:2011 standard, the proposed system is capable to run 100% without errors with
a usability test result rate of 93%. Based on the results of the delivery trial, 92.4% of SMS were received and 7.6%
were not received. The results were satisfying the customers as the system has high successful rate of sent messages
for them.
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1. Introduction

In the industrial environment, customer relationship management (CRM) is one of the customer management
methodologies (Goodey 2015). This is true not only in the broad industrial field, but also in specialized areas like
education. This strategy can be directly related to touch the customer side or not. CRM will further increase the value
of an industry because it can easily manage data related to the customers it serves. Seeing the importance of CRM in
today's competitive environment, CRM is a very important measure of a company's performance to be implemented
(Chi 2021).

One important aspect in implementing CRM is the role and service provided to customers through an application that
"touches" them directly. One example of an application that can touch directly in CRM is the use of mobile apps that
are used to trade stocks (Kim et al. 2020), where users can easily get information and services from brokers related to
stock prices, analysis, news, etc. Where the service aims to make it easier for customers to make stock purchase options
and provide feedback if there are obstacles in the operational process, this is called the Customer Touching
Application. Over time, Customer Touching Applications that process a lot of data certainly need a mechanism that
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is more efficient in their performance, one alternative is the use of artificial intelligence embedded in the application
(Aguirre et al. 2020; Mazzia et al. 2020).

The pandemic that has occurred in 2019 has had many impacts on many sectors (Rai, Tripathi, and Gulati 2020), one
of which is in the world of education. The Department of Electrical Engineering, Universitas Negeri Malang as one
of the higher education institutions in Indonesia, implements an online activity process in service to students
(Magqableh and Alia 2021). These services include lectures, practicum, and administrative services. The quality
assurance team at the department level also always provides feedback regarding the processes/activities carried out by
the department manager to improve service to the students in that condition. Department managers adopt CRM in the
service process to students (as customers) through online networks. The Customer Touching Application used uses a
Short Message Service (SMS) approach which serve to provide information to students regarding important
information. SMS is considered to be more optimal in providing information, because the position of users who
sometimes cannot be reached by internet signals is actually reached by the provider's SMS signal. The use of SMS is
still appropriate (not outdated) in the era of social media, this can be seen from the banking process which also adapts
SMS as a One Time Password (OTP) service to ensure the validity of recipient data (Puthussery 2019).

1.1 Objectives

To optimize the SMS delivery mechanism, we need a local server that functions as a gateway for sending SMS. The
server will trigger the SMS provider to send SMS to the destination phone number. After sending, the server
automatically gets information from the SMS provider regarding the SMS delivery report. This is very useful for users
(SMS Gateway Administrator) to get this information as a report material to the department manager and the head of
quality assurance. To ensure that SMS is sent, it is necessary to create an automatic mechanism in the process of
sending data, this can be anticipated using an artificial intelligence feature that is able to select SMS that need to be
retransmitted according to certain criteria.

2. Literature Review

The methodology for developing a Smart Information Service Customer Touching Application with an SMS Gateway
approach to support CRM uses the waterfall software development method. The selection of this method is due to the
sequential, systematic, and very simple to implement of the development method (Prasetya, Suharjito, and Pratama
2021). The working steps used in this study are described below.

This requirements step aims to obtain the information/initiation of the required requirements after the development
process is complete. Based on the needs analysis data obtained from the Head of Quality Assurance in the Electrical
Engineering Department, Universitas Negeri Malang, several requirements are needed, including, (1) the application
can send SMS to one person; (2) application can send SMS by broadcast/blasting; (3) the application can automatically
provide reports regarding the status of SMS delivery; (4) the application can resend information if there is an SMS
that failed to be sent to students.

3. Methods

The high-level design process is needed to further simplify the implementation process that will be carried out later.
The design is based on an analysis of hardware availability, software development, and integration between systems
using the Application Programming Interface (API) (Zhao and Peng 2019). API will facilitate the development of an
application that will be large-scale. The general design of this system integration of local server with SMS provider
to send SMS shown in the Fig. 1.
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Figure 1. System Integration of Local Server
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Figure 2. ERD Design of Software

Based on the Fig. 1, it can be seen that the local server will send students as SMS recipients through their cellphone
numbers, the command will be triggered by the SMS Gateway administrator to the local server to send SMS, the
command will be sent to the SMS provider to forward the message that has been sent by the administrator via PI
mechanism. After the process at the provider is carried out, the provider will send delivery information/reports to the
local server for later SMS delivery reports that can be viewed by the SMS Gateway administrator.

Based on Fig. 2 above, there are 4 main tables that are related to each other. User table has functions as the master
data containing the user's name and telephone number for later entry into the transaction table (for the process of
sending SMS). The data has been entered in the transaction table will be sent to the SMS provider through the API
network that has been connected through a certain account (stored in the account table). The process of sending SMS,
which has the possibility of being sent or failed, will be compiled and included in the report table to make it easier to
evaluate/view the SMS delivery report.

Entry Master Data

Send Single SMS

Broadcast SMS

View SMS Sent Report

SMS Gatewa
Administrator

-~
<<extend>>

Re-send Failed SMS Sent

Figure 3. UML Use Case Diagram

Update Profile

The UML design from Fig. 3 shows five main access rights that can be done by the SMS gateway administrator as the
SMS server manager. There are access rights that are data mastering (use case master data), transactional access rights

IEOM Society International 5231



Proceedings of the International Conference on Industrial Engineering and Operations Management
Istanbul, Turkey, March 7-10, 2022

(send single & broadcast SMS), access rights that are reporting (view SMS report), and personal data (update profile).
The distribution of access rights is intended to ensure that the process of data entry, delivery, monitoring, and
evaluation can run optimally on the SMS Gateway.

Top Navigation Bar

Sidebar Content

Figure 4. User Interface Design

In addition to the general design of the large system, the software development process is also designed in the form
of software design. The software design approach is in the form of Entity Relational Diagram (ERD) for database
design (Cohen and Gil 2021), Unified Manipulation Language (UML) for workflow design (Gueidi, Gharsellaoui,
and Ahmed 2021), and User Interface for interface design (Y. X. Liu and Li 2020). The general design of the table
used (simple ERD) in the development of this software is shown in Fig. 2. The UML design in the form of access
rights is called the UML Use Case Diagram. Use Case Diagram of this development is shown in Fig. 3. User interface
design is shown in Fig. 4.

The coding process is a process that implements a design that has been developed in the previous stage in the form of
making a program written through a particular programming language. The programming language used is PHP with
additional language plugins such as CSS, Java Script, JSON (Agocs 2018), and shell scripts (linux operating system)
that are integrated with the server. This process also integrates an approach method used in an artificial intelligence
decision tree, namely the C4.5 algorithm. The use of this algorithm is because this algorithm has a higher level of
effectiveness and efficiency than other decision trees such as ID3 and CART (Ghiasi, Zendehboudi, and Mohsenipour
2020). The use of artificial intelligence will make a selection based on predetermined conditions, such as
retransmitting if there is a failed delivery status.

4. Data Collection

Testing is the stage for test the results of the implementation of the program code that has been carried out. The main
purpose of this testing is to ensure that the results of the implementation of the program code that have been made can
function as the main requirements have been described. There are two testing mechanisms that can be carried out on
a program, namely white box and black box. In this study, the test was carried out using only black box testing, this
means that the tests carried out are only oriented to the input and output responses displayed by the program.

Testing in terms of programs, is carried out independently by the developer and the head of quality assurance using
the ISO/IEC 25010:2011 standard on aspects of functional suitability and usability. at the end, a trial was conducted
regarding the success rate of sending SMS to the test subjects. The functional suitability and usability criteria of the
ISO/IEC 25010:2011 standard are shown in Table 1.

Table 1. Functional and Usability Aspect of ISO 25010

Aspect Sub-Aspect
Functional completeness
Functional suitability Functional correctness
Functional appropriateness
Appropriateness
Recognizability
Learnability

Usability Operability

User error protection

User interface aesthetics
Accessibility
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As shown in Table 1., there are two aspects of the assessment that will be used by the developer and the Head of
Quality Assurance to test the program that has been developed. The functional suitability aspect is used to test the
functionality of a program, while usability is used to test the ease of use. Each of these aspects is assessed based on
the Gutmann scale which will later be taken according to the percentage of conformity through the completeness
matrix (Linnosmaa and Alanen 2019). The final percentage result will be used as a trial basis to users (SMS sending
to recipients). This maintenance process aims to make improvements if there are errors or adjustments when the
application is run. The improvements made can be in the form of resetting the server or re-coding the programs that
have been developed. The ultimate goal of this process is to ensure the application can run optimally.

5. Results and Discussion

5.1 Numerical Results

After the development process, a trial was conducted to test the success of the development process carried out. The
process of testing the functional and usability aspects using the Gutmann scale, where the questionnaire only focuses
on the functionality of the software being developed. This functional test focuses on the program code to run a
command, this is because if the program has been validated and can run well, the assumption is that there are no errors
that occur from the process flow or program logic. Usability testing is done more to the user's acceptance to use this
software. The results of the functional suitability and usability trials are shown in the application development process
as shown in Table 2.

Table 2. Result of Testing

Aspect Sub-Aspect Percentage Result Testing Aspect Success Rate
Functional completeness 100 % 10 10
Functional suitability Functional correctness 100 % 23 23
Functional appropriateness 100 % 25 25
Appropriateness 92% 25 23
Recognizability 94% 19 18
Learnability 92% 26 24
Usability Operability 93% 14 13
User error protection 92% 26 24
User interface aesthetics 97% 27 26
Accessibility 89% 18 16
Average 96.5 % N

Based on Table 2, the average result from the SMS Gateway application development process is 96.5 %, so this
application is included in the category of no need for revision (H. Liu, Kulturel-Konak, and Konak 2021). If examined
further, the functional suitability aspect has an average of 100%, this means that the entire set of code developed runs
accordingly. In the usability aspect, the resulting average is 93%, where the best percentage is in the user interface
aesthetics sub-aspect and the lowest is accessibility. The user interface aesthetics aspect gets a high percentage because
it was developed using the latest user interface pattern, while accessibility gets the lowest percentage because there is
little difficulty in accessing when using a local server in the API integration process with the SMS provider.

5.2 Graphical Results

Design and implementation of smart information service developed for customer touching application using SMS
technology embedded on local server. This technology aims to support customer relationship management between
the quality assurance team and students majoring in electrical engineering, State University of Malang. Several
features resulting from this development process are applications that are able to (1) send SMS to one person; (2) send
SMS by broadcast/blasting; (3) show the SMS delivery report; (4) automatic delivery if there are SMS that fail to be
sent. Login page display of SMS Gateway application as shown in Fig. 5.
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SMS Gateway

Sign in to start your session

Sign In

Figure 5. Display of Login Page

Send SMS

Phone Number | sslect Recipient

Message | Lisa Templates

Figure 6. Display of Personal Send SMS Feature

To send SMS personally to students, administrators can use the Send SMS feature which will later be asked to fill in
the destination cellphone number and the contents of the message to be sent. Because the user approach mechanism
uses SMS, the maximum character of the message sent is only 160 characters. The process of sending a personal
message takes about 30 seconds to reach the recipient's cellphone. In the pattern of sending SMS by broadcast/blasting,
there is a slight difference in the selection of SMS recipients, that is, we can choose a group/data collection of HP
numbers to which we will send the SMS. An example of a delivery display with a personal pattern is shown in Fig. 6.
An example display for broadcast delivery is shown in Fig. 7.

After the delivery process is done, the server will automatically generate a report that can be seen by the SMS
administrator and the head of quality assurance. The report relates to the number of SMS sent and the distribution of
operator types of telephone numbers. Reports on the number of SMS are accumulated every month with the aim of
knowing the level of server activity which will later be used as an evaluation tool for the use of SMS gateways, while
the distribution of operator types is used to determine steps related to SMS providers in adjusting services provided
to local servers. An example of an SMS delivery report display is shown in Fig. 8.
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Figure 8. Display of Report Broadcast Send SMS Feature

5.3 Proposed Improvements

The renewal of the SMS gateway in this study is that there is an automatic delivery if there is an SMS on that day that
has been sent but failed. This can be interpreted by an SMS delivery that can be entered into the SMS delivery service
(SMS provider) to be sent to its destination. However, it could be that the destination cannot receive the SMS due to
its location, the active period of the mobile number has expired, etc. This is to ensure that the destination receives the
SMS that has been sent by the server. The re-send can be triggered manually from the SMS Gateway administrator or
automatically using a shell script from Linux which is always automatically executed every afternoon (using a Cron
Job). The selection of re-send is automatically carried out every afternoon with the aim that the SMS sent that day can
be received by the user on the same day. This is because there may be information that really must be received by the
recipient on the same day, so the same-day re-sending mechanism is applied. Mechanisms like this are what make
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SMS gateways to approach users called smart applications, which have automation based selection (by artificial
intelligence concept).

5.4 Validation

After being tested independently, the application is tested for the success rate of sending to SMS recipients. This is
done to determine the extent to which users get services from this SMS Gateway. Based on trials on 225 students, the
success rate of receiving SMS was 92.4%. There are several students who do not receive SMS, this can be due to
several factors, namely (1) the location of residence that does not get optimal signal from the provider; (2) the number
entered by the student has expired; and (3) there are network constraints; (4) etc. An example of the results of receiving
SMS by students is shown in Fig. 9.
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Figure 9. The Uploaded Picture of the Received Messages

6. Conclusion

Based on the results of the development of smart information service customer touching application using SMS
Gateway to support Customer Relationship Management, it is concluded that:

1. SMS Gateway application has been developed which has four features; (1) the application can send SMS to one
person; (2) application can send SMS by broadcast/blasting; (3) the application can automatically provide reports
regarding the status of SMS delivery; (4) the application can resend information if there is an SMS that failed to be
sent to students.

2. The test results of functional suitability is 100% and usability 93% based on ISO/IEC 25010:2011 standard, so it
has an average percentage of 96.5 % which means that the application is feasible to use without any revision.

3. The results of the trial of sending data directly to 225 students, obtained a success rate of 92.4%. The 7,6 % data is
obtained due to several factors, namely (1) the location of residence that does not get optimal signal from the provider;
(2) the number entered by the student has expired; and (3) there are network constraints.
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