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1. INTRODUCTION

The need and development of technology, especially information is increasing.
Improvements not only in one sector but in other sectors such as counseling services. Counseling
activities are activities that require media as a means of delivering information. Counseling today
has a need for technology that can convey information [1].

The main problem in the discussion of system development is the system is not able to meet
user needs. The problem domain has not been explained so that it is difficult for designers and
analysts to compile and develop the system. The aspect of time in delivery has not met the standard
due to development takes a long time [2].

Structural modeling is concerned with describing "things" as entities in a system. Moreover,
how are these entities related to each other [3]. This case reveals an entity in the development of a
counseling information system. There are two main entities, namely the counselor and the counselee.
Both counselor and counselee are not only entities but also actors. This concept becomes actual when
applied with an object-oriented approach [4]. A counselor is a person who provides services and
assistance to everyone in dealing with personal problems. While the counselee is a client who is
given assistance or a person who is experiencing personal problems. Thus, the entities in the
counselee and counselor are interrelated so that they can describe the form of their interaction [5].
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The more important concept is the description of the two entities, namely the counselor and
the counselee. Both entities can be considered as actors or objects. An "object" can be an object,
class, interface, package or subsystem, which is part of the system under development. In this case,
for example, class diagrams can be used to describe objects and classes in the system and the
relationships between them. Thus, counselors and counselees are considered as objects and can even
become classes [6]. Counselors can be considered objects, counselees are called objects, and the
community in counseling services is a class. Counselors and counselees are users in the system so
they are not objects but are called classes, namely user classes [6] [7].

Structural modeling is a very important process. The reason for this is because it is used
throughout the system development life cycle especially in the object approach. Furthermore, in the
initial analysis stage, a structural model was developed to describe counselors and counselees as
objects identified from the problem domain [8]. The structural model will continue to be refined as
long as there are changes such as the addition of objects or classes and their relationships. Completion
of the structural model is also designed in the simplest form so that it is easy to understand. In other
words, the modeling form of the counseling system only briefly describes the user class containing
the object. In the next stage, the structural model will be changed according to the conditions of the
problem domain. All forms of classes and objects and their relationships are explained [9].

The strong motivation in this research is to explain and apply the basic concepts of
counseling information system development. The structured modeling uses the standard Unified
Modeling Language notation to represent the counseling user class and its attributes. Next, modeling
aspects of structural problems with class models. Finally, perform a domain analysis to develop a
domain class model [10].

2. RESEARCH METHOD

Counselors and counselees are part of the counseling service connected to the system. There are
three stages of the method carried out on the structured modeling of the counseling system. First,
identify classes and instances. Second, applying structured modeling techniques, and processing
domain modeling to the classroom [10].

2.1 Identification of Classes and objects

An object is an independent entity having clearly defined characteristics (properties or attributes
or characteristics) and behavior (operations). For example, in college life, there are students and
lecturers as well as subjects. If it is related to this case, there are counselors, counselees, counseling
media and counseling rooms that are related to each other [11].

User Account

- Name
- Address
- Sex

+ Registration (Username, Pass)
+ Login (Username, Pass)

+ Logout

Object 1 : Counselor Object 2: Counselee
- Name = Johan - Name = Sofia
- Address = Bandung - Address = Surabaya
- Sex =Male - Sex =Female
+ Registration (Username, Pass) + Registration (Username, Pass)
+ Login (Username, Pass) + Login (Username, Pass)
+ Logout + Logout

Figure 1. Objects and classes Counseling information system accounts
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A counselor chooses a name, address, age, gender, occupation and education which are called
characteristics of the counselor object. The counselee has the same characteristics as the counselor.
The counselor has an operation that is receiving consultations through messages from the counselee,
the counselor responds to messages from the counselee. Finally, the counselee receives solution
information from the counselor. The behavior of an object relates to how an object acts and reacts.
The behavior of an object is also known as a function or method. For example, counselor and
counselee objects can register, login, and logout. Furthermore, behavior is determined by a set of
operations that the object can perform. In Figure 1, the user account class has characteristics that are
denoted by a "-" sign, while operations or actions are denoted by a "+" sign [12].

Class is a general definition for a set of similar objects such as counseling services having
counselor and counselee objects. Counselor and counselee objects have the same characteristics as
counselees in one class, namely User accounts. The User Account class describes the abstraction of
real-world entities for counseling services. Abstraction of counseling services captures and defines
properties and behaviors that are important to the system but hides those that are irrelevant. The User
Account class also defines the structure and capabilities of its instance (object) [13]. Thus, classes in
User Accounts are templates or blueprints for structurally identical categories of items (objects).

2.2 Structured Modeling Techniques

In Unified Modeling Language (UML) modeling, a class is simply represented by a rectangle
divided into three compartments, containing, from top to bottom, the class name, an attribute list and
a list of operations. Each attribute name may be followed by optional details such as the default type
and value. Each operation can be followed by optional details such as argument list and result type
[14]. In most cases, the bottom two compartments are omitted, and even when they usually don't
show every attribute and operation. Typically, only the attributes and operations relevant to the
context flow will be shown in the diagram. In this concept you can also specify the accessibility of
an element (attribute or operation) by prefixing its name with "-","+" and the "#" sign respectively
indicating that an element is private, public or protected [15].

User Account

User Account - Name

User Account - Name + Login

Figure 2. Class structure in counseling information system

1 Consultation 1
n
Counselor Counselor

Figure 3. Association of two classes in counseling information system

Object-oriented information systems consist of objects of many classes [15]. Associations need
to be done to represent the relationship between classes [16]. An association is represented by a line
drawn between the associated classes involved with optional name roles attached at both ends. An
association linking between two objects is called a link [17]. Link is an instance of association. For
example, Figure illustrates the Consultation relationship between the counselor class and the
counselee. Relationships carry the meaning of "counselors providing counseling services for one
counselee [18].

2.3 Process and Domain Modeling

Understanding the problem domain is an important part of development before analyzing the
problem domain. For example, in counseling services, it is difficult for counselees to find counselors
who are willing to accept consultations [19]. Thus, the problem can be overcome by scheduling the
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availability of counselors in the system. Next, about general requirements by interviewing system
users such as counselors and counselees. These two accounts are experts in determining problems so

that they can be a source of information for analyzing domain modeling [20].

Problems

Statement

—

Counselor

Consultation

Counselee

Feedback

Candidate Classes

O

Counselor Counselee Counselor Counselee
- Name - Name
Consultation Feedback Consultation Feedback
- Status - Review

Classes with atributes Initial domain class model

Figure 4. Problem Domain Analysis Process

The next stage is to create and prepare documentation of problem statements from each user of
the counseling system. Furthermore, the counseling problem statement is written in the form of
documentation. Therefore, the output form of the counseling system domain analysis is the counselor
and counselee domain class model. The addition is, connecting the two objects through the
association of two classes. Changes in the domain model also occur with the addition of consulting
classes. Therefore, the counselor and counselee classes will be connected to the consulting class. The
following are several stages of developing a class domain model, namely:

a. Prepare a problem statement

b. Identify objects and classes using textual analysis

c. Develop data dictionary

d. Identifying associations between classes

e. Identify class attributes and class associations

f. Class structure using inheritance

g. Verify path access like query

h. Iterate and refine the model

3. RESULTS AND DISCUSSION
3.1 Implementation of Structured Modeling

The structural model indicates a static view of a counseling service system. In addition, it shows
the key components and relationships between counselor and counselee classes. In UML notation,
the structural model is represented by a class diagram. In carrying out structural modeling and
analysis in this case, it begins with a problem statement to identify the object domain and class of
counseling services. Next define the associations between the classes and by identifying the class
attributes, a domain class diagram can be created. The final result is that the diagram can be more
structured and concise in the implementation of the counseling information system. Finally, the
access path for query possibilities is verified and the model can be further refined by repeating the
modeling and analysis procedures.

This case uses a single class. A class is a collection of attributes and methods. Members
(attributes or methods) of a class can have different levels of visibility (public, protected, package,
private). The translation of a class in a class diagram is done in several ways. First, each class attribute
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is translated into a data variable declaration in the programming language. The programming
language at the implementation stage is PHP which already supports the object oriented concept.
Second, each operation or method is translated into a method or function declaration. The visibility
level of class members can be determined by adding a flag to the attribute in the database table.

It is necessary to use class associations to describe the relationship between classes. There are
several ways to implement the association between classes in the counseling information system.
First, personal attributes to connect one object with another object, namely the counselee can
communicate with the counselor through messages. Second, a vector to relate one object to many
objects.

A one-to-one association between classes can be easily implemented as an attribute in each
class. For example, the counselor class and the counselee class are related classes. In runtime,
attributes contain references to related objects. One-to-many associations can be implemented by
attributes on many sides and by vectors on one side according to figure 5. A vector is an extensible
array of objects in which each can be accessed by an index. In addition to variables to implement
associations, it also requires methods to maintain relationships between objects at runtime. Since a
class on the one hand has a vector to store all references to related objects, methods to add, delete, or
search for objects in the vector are required. Vectors in counseling diagrams can be replaced with
hashtables or other types of data structures to facilitate faster object retrieval. In a class on many
sides, an attribute is declared to hold the reference of the class object on the one hand.

Consultation
+Consultation_ID
+Subject

Account +Message
+Counselor
+User_name +n | +Counselee
+Password +Date
+Level _f_l/ +Status
+Status
+Entry()
+Update() +Modify()
+Register() +Removed()
+Login() 1
+Archieve()
+1
+1 +1
FeedBack Consultation_Status

+Personal +Consultation_|D

+Ability +Subject

+Communication +Message

+Language +Date

+Entry() +Modify()

+Modify()

Figure 5. Implementation of Structured Analysis and Modeling

According to Figure 5, there are 4 classes that have been simplified after going through several
stages. Account classes can be associated with more than 2 classes, namely consultation, consultation
status, and feedback. Figure 5 also explains the one-to-one association, namely the account has access
rights and has one-time feedback. One-to-many associations also occur in account-consultation
relationships. Account classes can be associated with consultation_status via consultation_ID. Thus,
the association is confirmed by finding the same attribute value other than the attribute placement in
each class.
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3.2 Representation of Design Results

The following is a display of the results of the implementation of structured modeling and
analysis. During development using the PHP programming language and using a relational database
system. MySql tool is used as software for database management.

2engisian Konsultasi Konseling

Nama Konseli Irmawati

Pilih Konselor [Lina Marwati, M.Hum v

Tuliskan judul atau subjek konsultasi Konseling Karit

Tuliskan apa yang anda ingin sampaikan kepada Selamat Pag) (U
konselor

Perkenalkan nama saya ima ingin bertanya terkait dengan karir karena
saat ini saya sudah lulus sekolah |

8 e

Figure 6. Implementation of a counseling information system with consulting services

4. CONCLUSION

The development of information systems in particular tends to be complex. Object-oriented
approach can be overcome by reducing the level of complexity. The cause of the complexity is that
there are some changes to the modeling and design. Structured modeling and analysis describes
through several steps so that the system becomes simpler. Each problem in the counseling system is
identified by the formation of classes and objects. Objects and classes reduce entities that tend to be
disordered. If associated with an association, it can set the type of relationship between two or more
classes. The implementation of the association can be seen in the appearance of the counseling
information system by providing features that limit it.

Answering the main problem is in developing a system which makes structured modeling.

The final result that has been explained is that the structured model is proven to provide a clear
description. Initial and design stages enrich information about user needs. The description is
supported by a domain analysis process because the designer demands not only knowledge of the
computational aspect but also the counseling aspect. Thus, users of the counseling information
system can be considered experts and can determine the direction of the system.

ACKNOWLEDGEMENTS

This research project was carried out independently from 2019 until 2021 during the Covid-19
pandemic. The tool used is Star UML, Visual Paradigm and using the Windows 10 operating system
and some open-source software. Thank you to the Department of Islamic Counseling Guidance and
Information Systems Research Community.

REFERENCES

[1T S. W. Alman, C. Tomer and M. L. Lincoln, Designing Online Learning: A Primer for Librarians, Santa
Barbara: Libraries Unlimited, 2012.

[2] D. Andrian, "Penerapan Metode Waterfall Dalam Perancangan Sistem Informasi Pengawasan Proyek
Berbasis Web," Jurnal Informatika dan Rekayasa Perangkat Lunak, vol. 2, no. 1, pp. 85-93, 2021.

[3] B. Anthony Jnr, "Integrating telemedicine to support digital health care for the management of COVID-
19 pandemic," International Journal of Healthcare Management, pp. 280-289, 2021.

[4] G. Assaker, "Age and gender differences in online travel reviews and user-generated-content (UGC)
adoption: extending the technology acceptance model (TAM) with credibility theory," Journal of
Hospitality Marketing & Management, vol. 29, no. 4, pp. 428-449, 2020.

Bulletin of Computer Science and Electrical Engineering, Vol. 3, No. 1, June 2022 : 1-7



ISSN: 2722-7324 a 7

[5] M. &.B. A. Audrilia, "Perancangan Sistem Informasi Manajemen Bengkel Berbasis Web (Studi Kasus:
Bengkel Anugrah)," Jurnal Madani: Illmu Pengetahuan, Teknologi, Dan Humaniora, vol. 3, no. 1, pp.
1-12, 2020.

[6] V. Bairagi and M. V. Munot, Research Methodology : A Practical and Scientific Approach, New York:
CRC Press, 2019.

[71 G. Booch, I. Jacobson and J. Rumbaugh, Object-Oriented Analysis and Design with Applications,
Boston: Addison-Wesley, 2007.

[8] R. C. Clark and R. E. Mayer, Scenario-Based E-Learning: Evidence-Based Guidelines for Online
Workforce Learning, Den Hag: Pfeiffer, 2012.

[9] B. Dathan and S. Ramnath, Object-Oriented Analysis, Design and Implementation, New York: Springer,
2015.

[10] S. W. Dietrich and S. D. Urban, Fundamentals of Object Databases Object-Oriented and Object-
Relational Design, New York: Pearson Education, 2011.

[11] R. Fabian, Data-Oriented Design, Mexico: CRC-Press, 2018.
[12] L. M. Harasim, Learning theory and online technology, Boston: Rouledge, 2012.

[13] N. Lambropoulos, N. Lambropoulos and P. Zaphiris, User-Centered Design of Online Learning
Communities, New York - USA: Information Science Pub, 2007.

[14] K. C. Loudon and J. P. Laudon, Management Information Systems, New Jersey: Pearson, 2016.
[15] J. Mala and S. Geetha, OBJECT ORIENTED ANALYSIS AND DESIGN Using UML, New Delhi:
mcGrawHill, 2013.

[16] D. Riswanda and A. Priandika, "Analisis Dan Perancangan Sistem Informasi Manajemen Pemesanan
Barang Berbasis Online," Jurnal Informatika Dan Rekayasa Perangkat Lunak, vol. 2, no. 1, pp. 94-101,
2021.

[17] T. S. Roberts, Online Collaborative Learning: Theory and Practice, Hersey - USA: Information Science
Publishing, 2003.

[18] J. S. Valacich and J. F. George, Modern Systems Analysis and Design, London: Pearson, 2021.

[19] R. S. Wazlawick, Object-Oriented Analysis and Design for Information Systems, Amsterdam: Elsevier,
2013.

[20] A. &. F. J. Wulandari, "Analisis Dan Perancangan Sistem Informasi Manajemen Berita Hasil Liputan
Wartawan Berbasis Web (Stusi Kasus: PWI Lampung)," Jurnal Teknologi dan Sistem Informasi, vol.
2, no. 4, pp. 49-55, 2021.

Development of Counseling Information System with Structured Analysis and Modeling ..(Agus Pamuyji)



