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Management of an effective and representative library information system is
a necessity for educational units to use a library information system design
not only as a requirement but also as a necessity. Elementary School
Warungnangka Kabupaten Subang is the focus of research on building a
web-based library information system. The data collection methods used are
observation, interviews, and case studies. It can be concluded that library
management is still not computerized. The design of this information system
is carried out using the waterfall method, with the stages of needs analysis,
design, implementation of program code using Codelgniter, and testing using
Blackbox so that all processes are running well and as needed. With this
library information system, it can simplify the process of borrowing and
returning books, speed up library reports, and create added value for the
School Accreditation Visitation Program (BAN SM) and School Quality
Fulfillment Program (ANBK). This information system will later be able to

make information system updates that have been implemented previously,
namely the library information system, which is still manual, into a
computerized information system.
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1. Introduction

Information technology is incredibly important to human activity, making it the primary enabler of
business activities. As a result, information technology has fundamentally changed how organizations are
managed, operated, and structured in order to better serve their functions, which include gathering,
processing, generating, storing, retrieving, and transmitting information [1]. One of them involves integrating
the school library's section with this information technology so that it can analyze data and information in
real time. Information systems for libraries are thought to play a crucial role in streamlining operating
procedures [2]. Libraries are typically seen as a work unit that consists of a location to gather, store, and
examine a library collection of books or other readings that are governed and managed in a specific manner
to provide convenience for the user to utilize as information.[3]. An organization's information system
combines daily transaction processing requirements, operational support, managerial, and strategic activities,
and the provision of required reports to certain external parties.[4]. Utilizing information technologies is a
viable alternative or the best course of action in an endeavor to enhance the performance of library services.
A comprehensive, integrated data and information management strategy, the generation of timely and
accurate information, cost savings, and improved security are some of the benefits of employing an
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information system. [5]. Additionally, the availability of this information system has advantages for students
and librarians in addition to the library itself. To enhance the teaching and learning process in schools,
libraries must make effective use of information systems. Utilizing information technology can enhance the
quality of the information offered to manage or operate library operations, as well as its speed.

Law Number 20 of 2003 concerning the National Education System and Law Number 43 of 2007
concerning Libraries Article 23 paragraph (1) Law Number 43 of 2007 mandates that every school/madrasah
maintain a library that meets national library standards by taking into account the standards national
education. Library national standards are a reference in the administration of libraries in school/madrasah
education units, both public and private. The library's national standards consist of: (1) Library Collection
Standards; (2) Library Facilities and Infrastructure Standards; (3) Library Service Standards; (4) Library Staff
Standards; (5) Library Administration Standards; and (6) Library Management Standards [6].

The management of an effective and representative library information system is inseparable from
the existence of adequate facilities and infrastructure, the necessity for educational units to use a library
information system design is not only a requirement but has become a necessity, including programs that are
already running, namely: the 5 (five) School Accreditation Program annually by the National Accreditation
Board for Schools/Madrasahs (BAN SM), the Education Quality Assurance Program (PMP) which has now
changed to ANBK (Computer-Based National Assessment) which is being implemented in 2021 by the
Ministry of Education and Culture at the elementary school level, where library standards are part of filling in
the questionnaire in order to fulfill the quality of the education unit as a parameter and self-evaluation by
issuing quality report cards at the end of each academic year [7].

The role of information systems for libraries is considered very important to facilitate the process
library operations[2]. The existing library system at elementary school Warungnangka, Subang District
currently still has many deficiencies, namely still using sheets of paper as a medium for recording borrowed
books, collecting data on library books and making library reports. So that it can cause data to be lost and
damaged, thereby hampering library services and management. Therefore it needs the support of science and
technology that can facilitate library management. From the existing problems, the author designed a web-
based library information system so that it can facilitate library management, such as managing book loans
faster, saving space and costs, and making reports more precise and accurate.

2. Research Method

The waterfall method was utilized to create this program, which offers a sequential or sequential
software life-flow approach beginning with Analysis, Design, Implementation, Testing, and Maintenance [8].
Other research claiming that the waterfall technique is an organized methodology for the creation of

information systems supports this. [9]

C
=0, &

Figure 1. The stages in the waterfall method

The stages in the waterfall method are [8]:
1) Analysis

At this stage, the author made observations and conducted interviews directly with elementary school
Warungnangka Kecamatan Ciasem to find out the system requirements needed, and the results will be
analyzed. Analysis is the deep ability to investigate or identify the relationship between statements, data
facts, or concepts and draw conclusions[10].

a. Observation
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Observation is usually used in descriptive research and is also used to measure individual behavior or the
process by which something can be observed, either in natural or artificial situations. [11]. Observations on
the current library system at elementary school Warungnangka Kecamatan Ciasem with the aim of obtaining
the information needed to create a library information system.

b. Interview

An interview is a method of collecting data by having a dialogue with the person being observed and
asking questions that have been prepared beforehand for the person being observed [12]. The interview
method was carried out at the elementary school Warungnangka Kecamatan Ciasem.

c. Literature Study

Case studies are an appropriate strategy to use in research using research questions [13]. To complete the
data so that it is more detailed, the author also uses books that are connected to the preparation of research
reports, notes, or other sources to support this report.

2) Design

Design is the stage of making a flow or process and displaying the features of the system that will be
applied at this stage based on observations from the analysis stage. At this stage, the design of the library
information system is complete.

3) Implementation

Implementation is the stage of writing program code to create interface designs and work processes on the
web library based on the designs that have been made. At the system implementation stage, using Code
Igniter coding as the basis for writing the program While the MySQL database is used to accommodate all
the information summarized in the library data management program, The database is the main component in
building a system concerning the documentation of data in a database. The form of the database is a rule that
solves the problem. The database has a very important role in managing the data in it [14]. At this stage, it is
divided into several processes.:
a. Design Review: Check each element of the code igniter used and pay attention to the font used in each

article in application development..

b. Selection of hardware and software resources: this process relates to the technology to be used in writing
program code and installation. And of course, this selection is based on the scope and support of other
sources.

4) Testing

Feature Testing is system testing to test the performance of features that have been completed and look
for deficiencies in features that have just been implemented. The testing method used is the Blackbox Testing
Method. The blackbox testing method is one that is easy to use because it only requires the lower and upper
bounds of the expected data. Estimation of the number of test cases can be done through the number of data
entry fields to be tested, the rules entries that must be met, and the upper and lower bound cases that are met.
And with this method, it can be seen if the functionality can still receive input data unexpectedly, which
causes the stored data to be less valid [15]. The use of black box testing as a method of testing the system in
this study is based on the box testing function, which acts as a system tester that is more focused on
functionality [16]. In this phase, the late library program is finished and will be tested in terms of
functionality. This phase will determine the next process. If there is an error in the system during the trial
process, the next process will be carried back to the previous phase. It is the system implementation phase
that evaluates failed processes. Conversely, if the testing process is without errors on the system, then the
library program can be implemented in Elementary School Warungnangka Kecamatan Ciasem Kabupaten
Subang.

5) Maintenance

After the library program was confirmed to be broadcast at Elementary School Warungnangka
Kecamatan Ciasem Kabupaten Subang, the next step was to perform regular system maintenance. This
maintenance stage in general can be done by backing up the system code and taking care of malware, viruses,
or other hazards that will disrupt the running of the system. The system maintenance stage is carried out
periodically when the system is started to be used [17]. The goal is to make sure the feature can work
properly and is always updated.
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3. Result and Discussion

In the results and discussion section of the implementation of a web-based information system with a
case study at the Elementary School Warungnangka Kecamatan Ciasem Kabupaten Subang, it is necessary to
carry out phases designing a Web-based information system according to the software development method
used in this research using the waterfall method. Stages of the waterfall method in designing a web-based
information system on this research are as follows.

3.1. Software Requirements Analysis

Librarian Needs Scenario:

ALl. Librarians can log in.

A2. Librarians can see the introductory menu.

A3. Librarians Can manage school profiles.

A4. Librarians can manage the stock and number of books.
Ab. Librarians Can manage members of the library

AG6. Librarians can log out.

Admin requirement scenario.

B1. Admin can log in.

B2. Admin Can see the introductory menu.

B3. Admin Can manage all activities on the website
B4. Admin Can add librarian data.

B5. Admin Can Log Out.

3.2. Design

After the software requirements analysis stage, the web-based library information system is designed in
accordance with the software requirements analysis that has been described in the system needs analysis
stage above. As for the distribution of access rights in the design of a web-based library information system,
there are two types of access rights: access rights for librarians and admins. At the design stage, this study
uses several tools: case diagrams, activity diagrams, and database design. Use case diagrams are used to
describe interactions between system users (actors) and use cases based on a particular scenario. Use cases
only describe the flow of actors when interacting with the system. Therefore, use cases can be connected with
other use cases through several interdependencies: include, extend, alternative or specialization, and
exception [18]. The following is a use case diagram for designing a web-based library information system
according to their respective access rights:

Use Case Diagram

<<extand>>

Input data
Anggota

% @ <<include>> Cek Data <<include @ %
Peminjaman
Petugas <3in de>> Admin
Perpustakaan
buku

Cetak Laporan
Input data Petugas

Figure 2. Diagram Use Case Librarian and Admin

include>>
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Use case or use case diagram is a model for behavior information system to be created. The use case
describes an interaction between one or more actors with the information system to be created. Roughly
speaking, use cases used to find out what functions are in an information system and who is entitled to use
those functions.[19] After analyzing the use case diagram, the next step is to design a web-based library
information system. Activity diagram for Librarian and Admin access rights in web-based library information
system is as follows:

The following is an activity diagram for inputting book data

Aty Ciagran

Admin/oetiugas

?

Login Website

v

Menamplkan Halaman
wlarma

PEllR MR BUEd [ Mennm:ﬂl:‘:u;;:tum Input ]

' i i Wid
L_ Walldasl cata bu _-J

Inwald
wald

[ Memamaolikan date Buxu j

®

Figure 3. Diagram Activity Librarian and Admin Input Book Data

The picture above is an activity diagram for inputting book data by librarians and admins.

Activity Diagram

Petugas Perpus/Admin Sistem

Login Website

Menampilkan Halaman
utama
Gagal Login
Menampilkan data
Pilih menu data peminjaman - peminjaman
Pilih tombol pinjam -
Menampilkan form isian Kode
anggota dan isi data
pengembalian
Pilih kode anggota dan isi ) o
tanggal pengembalian

Memproses dan
menampilkan hasil inputan

Menampilkan transaksi
peminjaman berhasil

Figure 4. Diagram Activity Librarian and Admin check the book loan data
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i
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-
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-
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S O
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Figure 5. Diagram Activity Admin Print Library Report
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Figure 6. Diagram Activity Admin Input Librarian Data

The picture above explains that inputting library data can only be done by the administrator because
the librarian is not just one person. After describing the design of a web-based library information system
using use case diagrams and activity diagrams, the next step is to design an Entity Relationship Diagram.
ERD (Entity Relationship Diagram) or entity relationship diagram is a diagram that is used to design a
database and shows the relationship between objects or entities and their attributes in detail [20]. Another
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study explained that the ERD function is used to describe the data model from the database into the system
[21]. The following is an Entity Relationship Diagram in the library information system:

1d_anggota

I
engarang

tb_buku

\o
l =D
o

Jenis_kelamin @

Figure 7. Web-Based Library Information System Entity Relation Diagram

Furthermore, the database design uses an LRS (Logical Record Structure) diagram. A logical record structure
is a collection of record structures in a table that is formed as a result of processing between entity sets [22].
The following is a database design for a web-based library information system using the LRS diagram.

To_kelas
1d_kelas
kelas
Th_angyota Th_buku
Tb_pinjam id_buku*
1 ld_anggota ** Id_kalegori*
1 Id_kelas* i Id_pinjam** M Id_penerbit*
1d_agama* Id_anggata* d_pengarang
Mama Tal_pinjam B ISEM
Jenis_kelamin Tal_kembak Mo_rak
1 1 Hp Total_buky Judl
Hamal slatus Thin_terba
Th agama ket Stok
8 et
1
T pelugas
|d_393n'la“
gama Id_petugas™
Id_agama*
Nama
Img
Jenes_kelamin
Hp
Alarnat
Pagsword
ket

Figure 8. Web-Based Library Information System Logical Record Structure Diagram
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Furthermore, database design uses sequence diagrams. Sequence Diagrams are used as an explanation of the
behavior in the scenario and describe through entities and systems interact with each other, and also the
messages used when interacting[23]. The following is a sequence diagram for librarians and administrators in
a web-based library information system:

2 e e wee e

FETUGAZ

1. Loghn :
2. virifkas g

3, korfimnasl sser dan
passwers salah

4. Login Suises

|
5. Maguk Halarran Ulag

|
&. Input Data Buku |

7. Input pamingaman bukig

8. Melakukan Logout

Figure 9. Librarian Sequence Diagram

R T

5. Masdk Haimman Uta—h

| I

1, Legln | ]

| I

2. werfikas loghn 1 I

3. konfirasl wser dan I |
Damswced Sabel 4, Login Suksss "

I

I

I

& Inpul Dala Anggela

7. Inpul Dala Pelugas

Yy

& Celat Lastran

9. Melskuksn Logout

|
|
|
I
|
|
|
|
|
|
|
|
|
|
T
1

Figure 10. Admin Sequence Diagram

3.3. Coding

The next stage after the design stage in the waterfall method is coding. The coding stage in this study was
translated into a program using a programming language. In this study, the program that will be made web-
based is Code Igniter. Codeigniter is a framework that is widely used by various well-known companies and
agencies [24]. By implementing the MVVC Model (Model View Controller), it will be possible to reduce the
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complexity of coding in the application. MVC is an expected programming technique that programmers are
disciplined to divide into three parts, namely model-view-controller [25].

3.4. Implementation

The image below is the result of the user interface displayed on the menus of the web-based library
information system at Elementary School Warungnangka. The home view is the initial appearance of the
web-based library information system at Elementary School Warungnangka. In this view, there are menus
such as a list of books and school profiles and a login menu for librarians.

HOME LISTBUKU TENTANG SEKOLAH

SELAMAT DATANG DI SISTEM PERPUSTAKAAN SD NEGERI WARUNGNANGKA

Perpustakaan SD Negeri Warungnangka

Hari ini : 28 / December / 2021 Untuk mendukung kelancaran proses belajar-mengajar dan

Mingg Senn Selasa Rabu Kams Jumat Sabtu meningkatkan kualitas pendidikan siswa di Satuan Pendidikan

1 2 3 4
5 6 7 8 9 10 1
12 13 14 15 16 17 18
19 20 21 22 23 24 25
2 27 28 29 30 kil

Formal SD Negeri Warungnangka. Perpustakaan SD Negeri
Warungnangka telah menyediakan beragam buku dengan
beragam Kategori yang dapat dimanfaatkan siswa untuk menbaca
serta pihak perpustakaan juga menyediakan sistem peminjaman
buku kepada Siswa/Anggota perpustakaan dengan ketentuan yang
telah ditetapkan.

Figure 11. Home Page User Interface On A Web-Based Library Information System

Perpustakaan

12180005

Back to Home €

Figure 12. User Interface Log-In Page On A Web-Based Library Information System

Next is the login display for librarians to enter the web-based library information system. To enter this web-
based library information system, librarians use the provided username and password.
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SistemPerpustakaan = User petuges i
Imag

— Daftar Transaksi oot waste: Transats, 1o data Feminjanman dan pengerbalian Buku 8 Data ook - Do s

& Daftar Peminjaman Buku

DataPinjam | DataKembali
+Tambah Peminjaman

Show 10 |+ entries Search:

[TERE 3 Tanggal Pinjam ID Anggota Nama Anggota Tanggal Kembali Total Buku Status Pilihan

1 + 050 6148 SUGENG RUDIANSYAH 01-0ct:2021 0 a u
2 +  2Dec2021 290 ADHELIAHASNAFAUZIAH  07-Oct-2021 0 a n

No  +  TanggalPinam  IDAnggota  NamaAnggota TanggalKembali  TotalBuku  Status Filihan

Showing 1 to 2 of 2 entries Previous Nest

Menampilkan daftar Peminjaman, untuk mengedit dan menghapus data peminjaman kiik tombol pada kolom pilinan.

Figure 12. User Interface For Borrowing Books On A Web-Based Library Information System

The Transaction data menu is a display that is used for borrowing books and returning books. This menu

displays details of borrowing books by students.
Daftar buku oaes masier e : ] P 8 DataBuku - Daftar Buku

& Daftar Buku

Show 10 v entries Search:
15 Stok Stok
No + 1D Buku Judul Buku Kategori Penerbit Pengarang Tersedia Dipinjam pilihan
1 + 001-1 Tema 1- DIRIKU Buku Siswa Kelas 1 CV. Arakhman Tim Penulis 34 0

Arakhman ; editor,
Agus Tri Sabdono

2 + o012 Tema2-KEGEMARANKU  BukuSiswaKelasl  CV.Arakhman  Tim Penulis 3 0
Arakhman; editor,
Agus Tri Sabdono

3 + 001-3 Tema 3 - KEGIATANKU BukuSiswaKelas1 ~ CV.Arakhman  Tim Penulis 34 0
Arakhman ; editor,
Agus Tri Sabdono

4 + 001-4 Tema 4 - KELUARGAKU Buku Siswa Kelas 1 CV. Arakhman Tim Penulis 34 o
Arakhman ; editor,
Agus Tri Sabdono

Figure 13. User Interface for list of books on a web-based library information system

This menu contains a list of books inputted by librarians into a web-based library information system

3.5. Testing
At this stage the test uses a testing approach with a black box testing method that focuses on system
functionality.

Table 1.Testing of Login Menu

No Testm_g Test Case Expecting Testing Conclusion
Scenario Result Result
Username: (blank) System deniec(ij
. L. uSer access an
1, Click login without display " fill in As valid
type data expectation
username and
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Username: Userl

System denied

gender and class,

Gender: Male (Valid)

access and

expectation

Click login after (valid) user access and
2 type in user code, display "enter the AS Valid
" and password is not expectation
filled _ password
Click login by Username:(blank) System denied
emptying the USer access _and As .
3. . display " fill in the . Valid
username but filling expectation
in the password ~ Password: pass_userl username
(valid) correctly
Enter the username ~ Username:Userl System denied
correctly, the (valid) user access and As
4.  password does not display " enter the . Valid
; expectation
match, then click  password: 12345 password correctly
login (invalid) )
Tyé)e usernar;e Username: Userl
and passwords, . .
5. or one of them, No display input AS . Valid
. data expectation
then click
cancel Password: pass_userl
Username: Userl System accepted
Type the username  (valid) login access and
and password will display As valid
correctly, then click “Welcome”, then  expectation
login Pass_word: pass_userl it will display
(valid) main menu.
Table 2. Testing of Add Member Data
No Testing Scenario Test Case Expecting Result 'I'Re:;ljr;? Conclusion
Name: (blank) System denie(é
) . user access an
1 Click add without - Gender: (blank) display "fill in A Valid
type data the data expectation
Class: (blank) "
correctly
Click add by filling in Name: Anggotal (Valid) System denies
the name, but the Gender: (blank) user access and As .
2 - P . Valid
gender and class are displays "fill in  expectation
empty Class: (blank) data gender"
_ __ Name: Anggotal (Valid) System denied
Click add by filling in - user access and As
3 the name gender and ~_ Gender: Male (Valid) display "fill in . Valid
expectation
empty class Class: (blank) the data
) correctly"
i illing i Name: (blank
4 Click add by filling in (blank) System accepted As valid
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name is empty

Class: 6A (Valid)

will be shown
Member List

Table 3. Testing of Add Book Data

No Testing Scenario Test Case Expecting Result -I—Re;st:ﬂ? Conclusion
Book Id: (blank)
Book Title: (blank) .
Click add book ot r— The system denies
1 without ategory: (blank) user access and As valid
type data Publisher: (blank) displays "Complete  expectation
Author: (blank) Book Data Correctly
Book Stok: (blank)
Book 1d: 001-01
) (Valid)
Click add book by - ook Title: My _
filling in the book id  Eavorite (Valid) The system denies
and book title, but - user access and As valid
empty the category, _Category: (blank) displays "Complete  expectation
publisher, author and ~ Publisher: (blank) Book Data Correctly"
book stock Author: (blank)
Book Stok: (blank)
Book 1d: 001-01
(Valid)
. Book Title: M
Click add book by Facl)\?orit:(i/ali()j/)
filling in the book id, — The system denies
book title, category, ~ Category: First grade user access and As valid
publisher by emptying _Student book (Valid) displays "Complete  expectation
the author and book  Publisher: CV. Book Data Correctly"
stock Arakhman (Valid)
Author: (blank)
Book Stok: (blank)
Book Id: 001-01
(Valid)
Book Title: My
Favorite (Valid)
Fill in the book id, ~ Category: First grade
book title, category, _student book (Valid) No disolav input As
4 publisher, author and  Publisher: CV. gatg P expectation Valid
book stock correctly  Arakhman (Valid) P
then click cancel Author: Arakhman
Writing Team; Editor,
Agus Tri Sabdono
(Valid)
Book Stok: 40 (Valid)
Click add book by ~ Book Id: 001-01 The system accepts
5 filling in the book id, _(Valid) access and As valid
book title, category,  Book Title: My Book List will be expectation
publisher, author and  Favorite (Valid) displayed
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book stock correctly  Category: First grade
student book (Valid)
Publisher: CV.
Arakhman (Valid)
Author: Arakhman
Writing Team; Editor,
Agus Tri Sabdono
(Valid)
Book Stok: 40 (Valid)

4. Conclusion
Based on the results of the analysis, design, implementation, and testing carried out on the features of the
web-based library information system, it can be concluded that:

1)

2)

3)

A computerized system can get the results of making reports on time without re-recording and can
be printed. One of the most precise and accurate data sets from this system.

This application makes the librarian's performance more efficient in terms of inputting book data
and library report data compared to a manual system that requires a storage area such as a cupboard,
but in the current system, it is sufficient in the database and hard drives.

By carrying out system maintenance and data backup on a regular basis, this system can be used
properly, which can facilitate the agency or institution that uses it.
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