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PERANCANGAN APLIKASI FIBERISASI FIBER TO THE TOWER
MENGGUNAKAN BASE APLIKASI VISUAL BASIC

ABSTRAK

Kebutuhan akan jaringan komunikasi data yang cepat, stabil, dan“andal mendorong
pengembangan teknologi berbasis serat optik, salah satunya melalui konsep Fiber To The
Tower (FTTT), yaitu sistem yang menghubungkan Optical Line Terminal (OLT) langsung
ke menara Base Transceiver Station (BTS) menggunakan kabel fiber optik. Dalam. Tugas
Akhir ini, dirancang sebuahaplikasi desktop berbasis Visual Basic yang berfungsi sebagai
alat bantu teknis untuk menghitung link budget—yakni total redaman, daya terima (Rx),
dan margin link—dengan mempertimbangkan parameter-parameter teknis seperti panjang
kabel, jumlah sambungan, konektor, dan perangkat optik. Selain melakukan simulasi
perhitungan, aplikasi ini juga memungkinkan pengguna untuk memvisualisasikan jalur
jaringan. fiberisasi secara digital di atas peta interaktif OpenStreetMap dengan
memasukkan koordinat geografis dua titik lokasi. Dilengkapi dengan fitur autentikasi
pengguna serta antarmuka yang ramah dan interaktif, aplikasi ini membantu teknisi dan
perencana jaringan dalam melakukan analisis kelayakan sebelum implementasi fisik
dilakukan. Hasil pengujian menunjukkan bahwa sistem mampu menghasilkan output yang
konsisten dengan standar teknis dan teori perencanaan jaringan optik, menjadikannya
solusi efektif untuk mendukung proses perencanaan jaringan FTTT secara efisien, akurat,
dan berbasis data.

Kata Kunci : Fiber to the Tower, Visual Basic, Link Budget, Visualisasi Peta.
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DESIGN OF A FIBERIZATION APPLICATION FOR FIBER TO THE
TOWER USING A VISUAL BASIC-BASED APLICATION

ABSTRACT

The increasing demand for fast, stable, and reliable data communication networks has
driven the adoption of fiber optic technology, one of which is the Fiber To.The Tower
(FTTT) concept—where an Optical Line Terminal (OLT) is directly connected to-a Base
Transceiver Station (BTS) using fiber optic cables. This Final Project presents the design
of a Visual Basic-based desktop application that serves as a technical support tool for
calculating the link. budget—namely total attenuation, received power (Rx), and link
margin—based on key parameters.such as cable length, number of splices, connectors,
and optical device specifications. In addition to the simulation of optical link calculations,
the application enables users to digitally visualize fiber route paths on an interactive
OpenStreetMap by entering the geographical coordinates of two network points. Equipped
with user authentication and an intuitive interface, the application assists network
technicians and planners in assessing the feasibility of fiber deployment before any
physical implementation occurs. Testing results demonstrate that the system consistently
produces outputs aligned with optical. networking standards and theoretical models,
making it an effective and data-driven solution for supporting FTTT network planning in
an efficient and accurate manner.

Keywords : Fiber to the Tower, Visual Basic, Link Budget, Map Visualization.
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BAB |
PENDAHULUAN

1.1 Latar Belakang
Kemajuan teknologi digital yang semakin pesatitelah mendorong masyarakat

untuk mengandalkan jaringan komunikasi data dalam berbagaiaspek kehidupan,
mulai dari aktivitas sehari-hari“hingga sektor industri. Layanan seperti video
streaming, konferensi daring, smart city, hingga Internet of Things (I0T) sangat
membutuhkan jaringan yang cepat, stabil, dan memiliki latensi rendah. Untuk
mendukung kebutuhan tersebut, operator telekomunikasi, dituntut untuk
menyediakan infrastruktur jaringan yang mampu menampung lalu lintas data dalam
jumlahbesar secara andal. Dalam hal ini, teknologi fiber optik menjadi solusi utama
yang mulai menggantikan sistem nirkabel konvensional seperti microwave dan
radio link, karena menawarkan keunggulan dalam hal kapasitas, stabilitas, dan
ketahanan terhadap interferensi (Nasution et-al:, 2023).

Salah satu penerapan teknologi fiber optik dalam jaringan akses adalah
konsep Fiber To The Tower (FTTT), yaitu metode di mana jaringan serat optik
langsung ditarik dari pusat distribusi data (Optical Line Terminal atau OLT) menuju
ke menara pemancar sinyal seluler (Base Transceiver Station atau BTS). Konsep
ini dirancang untuk meningkatkan kualitas transmisi antara pusat jaringan dan titik
distribusi “akhir di lapangan. Dengan menggunakan fiber optik sebagai media
transmisi, operator dapat meminimalisir gangguan sinyal yang sering terjadi pada
sistem nirkabel serta meningkatkan kapasitas bandwidth secara signifikan (Cai et
al., 2020). Namun, dalam implementasinya, proses perencanaan dan penghitungan
teknis jaringan FTTT tidaklah sederhana, karena melibatkan berbagai parameter
yang harus diperhitungkan secara cermat, seperti panjang kabel, redaman kabel,
sambungan, konektor, hingga.margin sistem (Hecht, 2005).

Dalam kondisi lapangan, kesalahan dalam menghitung link budget dapat
berujung pada gagalnya koneksi atau buruknya kualitas layanan jaringan. Selain
itu, tantangan geografis dan kondisi fisik lingkungan di lokasi instalasi jaringan juga
menjadi pertimbangan penting dalam proses perancangan. Oleh karena itu,
diperlukan sebuah sistem bantu berbasis aplikasi yang mampu mensimulasikan dan

memvisualisasikan jaringan sebelum dilakukan pemasangan fisik di lapangan.
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Berdasarkan latar belakang tersebut, penulis merancang sebuah aplikasi
desktop berbasis Visual Basic yang dapat melakukan perhitungan link budget
secara otomatis berdasarkan input parameter teknis yang diberikan oleh pengguna.
Aplikasi ini juga dilengkapi dengan fitur visualisasi jalur fiberisasi antar lokasi
menggunakan peta digital OpenStreetMap, di'mana pengguna dapat memasukkan
koordinat dua titik lokasi untuk melihat rute jaringan secara geografis. Dengan
adanya fitur autentikasi pengguna, form input interaktif, dan integrasi peta digital,
aplikasi ini diharapkandapat menjadi alat bantu yang praktis dan efisien bagi teknisi
maupun perencana jaringan dalam.melakukan simulasi danwalidasi teknis sebelum
implementasi jaringan FTTT dilakukan di lapangan.

Pengembangan aplikasi i diharapkan tidak hanya mempercepat proses
desain jaringan, tetapi juga meningkatkan akurasi_perhitungan serta_mengurangi
risiko kesalahan teknis yang mungkin terjadi selama instalasi. Selain itu, sistem ini
juga mendukung dokumentasi hasil perhitungan secara digital, sehingga dapat
dijadikan arsip atau referensi pada proyek-proyek serupa di masa depan.
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29% O 1.2 Rumusan Masalah
Es 0 3 1. Bagaimana merancang aplikasi berbasis Visual Basic untuk melakukan
-8 -
gg v = perhitungan link budget jaringan FTTT?
n -
5§ g 2. Bagaimana memvisualisasikan jalur fiber“optik antara dua titik lokasi
" =
3;';. § secara digital menggunakan peta OpenStreetMap?
o
'S‘é ’; 3. Bagaimana mengintegrasikan sistem perhitungan dan visualisasi jalur
£ o —
;‘g- ; dalam satu aplikasi.yang praktis dan mudah digunakan?
3
E% 8 4. Apakah perhitungan dari Link Budget beserta Visualisasinya mampu
o=
.§ E = Menjadi.Solusi Kebutuhan untuk Fiberisasi Jaringan FTTT ?
= E ?
Ec x
2= ) .
8z ol 1.3 Tujuan
x
g’g o 1. Merancang dan membangun aplikasi- desktop menggunakan Visual
TE
% 3 Basic untuk melakukan-simulasi-perhitungan link budget pada jaringan
=3
5z FTTT.
53
2 ; 2. Mengembangkan fitur visualisasi jalur fiber optik antar site berdasarkan
c
g § koordinat geografis melalui peta digital berbasis OpenStreetMap.
o
=3
% 1'3:’ 3. Melakukan pengujian aplikasi untuk memastikan fungsionalitas
é‘"g' perhitungan dan visualisasi-bekerja sesuai dengan parameter teknis dan
o
s §' kebutuhan di lapangan.
33
% é 4. Menghasilkan visualisasi jalur jaringanyang dapat menjadi acuan dalam
o
;-é- implementasi jaringan fisik.
3F
g5
LA
25 1.4 Luaran
:—,g 1. Aplikasi berbasis Visual Basic untuk perhitungan dan visualisasi link
& ..
> budget jaringan FTTT.
% 2. Laporan tugas akhir sebagai dokumentasi akademik.
g 3. Artikel llmiah.
£ 4. Poster.
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BAB V
PENUTUP
5.1 Kesimpulan
1. Aplikasi yang dikembangkan..~dalam sistem.._ ini.._telah berhasil

menggabungkan berbagai fungsiryang diperlukan untuk mempermudah proses
perhitungan link budget dan-wvisualisasi jalur jaringan fiber optik. Tampilan
antarmuka yang intuitif . memungkinkan pengguna untuk menginput parameter
teknis seperti panjang kabel, nilai redaman splice, konektor, jumlah ODP, daya
Tx, dan sensitivitas Rx dengan mudah. Hasil perhitungan yang terdiri dari nilai
total redaman, daya yang diterima, dan link margin dapat ditampilkan dengan
jelas, sehingga memberikan panduan bagi teknisi atau perencana jaringan untuk
mengevaluasi desain link yang direncanakan:

2, Integrasi dengan teknologi visualisasi peta (Leaflet dan OpenStreetMap)
memungkinkan sistem untuk menampilkan_jalur fiberisasi secara geografis dan
interaktif. Pengguna dapat dengan mudah menginputkan titik koordinat latitude
dan longitude dari site atau tower yang diinginkan, dan sistem akan menampilkan
jalur kabel optik yang menghubungkan titik-titik tersebut. Fitur ini memberikan
nilai lebih bagi para perencana untuk memahami konteks "geografis dari
perhitungan link budget dan membuat keputusan yang lebih tepat.

3. Secara keseluruhan, sistem ini telah berhasil ‘diuji dan terbukti dapat
memenuhi Kebutuhan dari sisi fungsional dan interaktif. Seluruh fitur dapat
dijalankan dengan baik, nilai perhitungan yang.dihasilkan sesuai dengan nilai dari
simulasi di Microsoft Excel, dan tidak ditemukan error maupun bug selama
pengujian. Dengan tingkat keandalan dan akurasi yang tinggi, sistem ini dapat
dijadikan sebagai alat bantu yang efektif bagi tenaga teknis dan perencana jaringan
fiber optik.
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5.2 Saran

Dengan adanya tugas akhir yang berjudul “’Perancangan dan Visualisasi
Fiberisasi Jaringan Fiber To The Tower Menggunakan Aplikasi Visual Basic
berikut adalah saran yang dapat diberikan :

1. Dapat Aplikasi dapat dikembangkan.lebih lanjut dengan fitur ekspor data
hasil perhitungan link budget dan visualisasi jalur ke dalam bentuk dekumen atau
spreadsheet, sehingga dapat mempermudah teknisi maupun perencana. dalam
melakukan pelaporan<dan analisis tanpa perlu mengakses aplikasi secara
langsung.

D, Disarankan untuk menambahkan fitur simulasi berbagai skenario desain
link, seperti perubahan jumlah ODP, panjang kabel, atau nilai daya Tx/Rx, guna
mempermudah perencanaan._dan_pengambilan keputusan terkait kebutuhan
pembangunan maupun pemeliharaan jaringan.

3. Sebaiknya dilakukan integrasi dengan sistem GIS atau database eksternal
yang dapat menampilkan data site dan jalur fiber eksisting, agar pengguna dapat
merencanakan perluasan maupun perbaikan jalur dengan lebih efisien dan akurat.
4. Dapat dikembangkan fitur pelaporan otomatis. dengan format standar
untuk "kebutuhan dokumentasi dan pelaporan proyek, guna mempermudah

komunikasi antar tim maupun dengan.pihak terkait lainnya.
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L-2 Source Code
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SOURCE CODE FORM LOGIN

Imports System.Data.OleDb
Public Class Forml
Dim conn As New
OleDbConnection ("Provider=Microsoft.ACE.OLEDB.12.0;Data
Source=dbLogin.accdb") 'I \
Private Sub Forml Load(sender As Object, e As EventArgs)

Handles MyBase. Load'
txtUsername.Text = "Username"

txtUsername.ForeColor = Color.DarkGray
txtPassword.Text = "Password" . I
txtPassword.ForeColor = Color.DarkGray
__an
vy 4 e o

Private Sub txtUsername GotFocus (sender As Object, e As
EventArgs) Handles txtUsername.GotFocus 7
If txtUsername.Text = "username" Then

txtUsername.Text = ""

txtUsername.ForeColor = Color.Black

EventArgs) Handles txtUsername.LostFocus
If txtUsername.Text = "" Then
txtUsername.Text = "username"
txtUsername.Foregg}or = Color.DarkGray

Y
Private Sub txtPassword GotFocus (sender As Object, e As

EventArgs) Handles txtPassword.GotFocus
If txtPassword.Text = "Password" Then
txtPassword.Text = """ = W
txtPassword.PasswordChar = "e"
txtPassword.ForeColor = Color.Black
End If
End Sub

Private Sub txtPassword LostFocus (sender As Object, e As
EventArgs) Handles txtPassword.LostFocus
If txtPassword.Text = "" Then
txtPassword.Text = "Password"
txtPassword.PasswordChar = ""
txtPassword.ForeColor = Color.DarkGray
End If
End Sub

Private Sub btnLogin Click(sender As Object, e As EventArgs)
Handles btnLogin.Click
Dim username = txtUsername.Text.Trim()
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Dim password = txtPassword.Text.Trim()

If username = "Username" OrElse password = "Password"
Then

MessageBox.Show ("Silakan masukkan username dan
"Peringatan", MessageBoxButtons.OK,

password yang valid.",
MessageBoxIcon.Warning)
Return
End If

Try
conn.Open ()
Dim cmd As New OleDbCommand ("SELECT * FROM [Tabel
Login] WHERE Username = ? AND Password = ?", conn)
cmd.Parameters.AddWithvValue ("?", username)
cmd.Parameters.AddWithValue ("?", password)

ry 4 AR H R R\ .

Dim dr As OleDbDataReader = cmd.ExecuteReader (

If dr.HasRows Then l ' . ‘ \\

dr. Read()
F B N

' Simpan 1nforma31 user ke variabel global (buat
LoggedUserID = Convert.ToInt32 (dr ("user_ id"))
LoggedUserName = dr("Username").ToString()'

loggedNamaTeknisi = dr ("NamaTeknisi") .ToString/()

ry 4

di Module)

i
MessageBox.Show ("Login berhasil. Selamat datang,
" & loggedNamaTeknisi, "Sukses", MessageBoxButtons.OK,
MessageBoxIcon.Information) e
junction.LblWelcome.Text = "Selamat Datang,
loggedNamaTeknisi
Jjunction.Show ()
Me.Hide () -

Else

"Gagal", MessageBoxButtons.OK, MessageBoxIcon.Error)
End If s

conn.Close ()

Catch ex As Exception

MessageBox. Show("Terjadl kesalahan

conn.Close ()

End Try

End Sub \

Private Sub btncancel Click(sender As Object, e As
EventArgs) Handles btncancel.Click o ——S—
Me.Close ()

End Sub

" & ex.Message)

Private Sub LinkBuatAkun LinkClicked(sender As Object, e As
LinkLabelLinkClickedEventArgs) Handles LinkBuatAkun.LinkClicked
Dim registerForm As New Form4 ()
registerForm. Show ()
Me.Hide ()
End Sub
End Class
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SOURCE CODE FORM CREATE ACCOUNT

Public Class Form4

Private connectionString As String =
"Provider=Microsoft.ACE.OLEDB.12.0;Data
Source=D:\VB.net\Phasel\WinFormsAppl\bin\Debug\net8.0-

windows\dbLogin.accdb" /.\

Private Sub FormCreateAkun Load(sender As Object, e As
EventArgs) Handles MyBase.Load
' Set focus ke textbox pertama
txtUserId.Focus()'

' Clear semua textbox
ClearForm{() \
End Sub \ \

Private Sub btnCreate Click(sender As Object, e As

EventArgs) Handles btnCreate.Click
' Validasi input
If validateInput () Then'
' Create akun baru
CreateNewAccount ()

Private Function ValidateInput () As Boolean
If String.IsNullOrWhiteSpace (txtUserId.Text) Then

aVh' ila

If String.IsNullOrWhiteSpace (txtUsername.Text) Then
MessageBox.Show ("Username tidak boleh kosong!",

"Validasi Error") - k‘ I

txtUsername.Focus ()

S0 JAKARTA

If String.IsNullOrWhiteSpace (txtPassword.Text) Then
MessageBox.Show ("Password tidak boleh kosong!",

"Validasi Error") k
txtPassword.Focus ()
Return False
End If

If String.IsNullOrWhiteSpace (txtNamaTeknisi.Text) Then
MessageBox.Show ("Nama teknisi tidak boleh kosong!",
"Validasi Error")
txtNamaTeknisi.Focus ()
Return False
End If

If txtPassword.Text.Length < 4 Then
MessageBox.Show ("Password minimal 4 karakter!",
"Validasi Error")
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txtPassword.Focus ()
Return False
End If

If txtPassword.Text.Length > 10 Then
MessageBox.Show ("password Maksimal 10 Karakter!",
"Validasi Error")
txtPassword.Focus ()
Return False
End If

If CheckUserExists (txtUserId.Text) Then
MessageBox.Show ("User ID sudah terdaftar!",

"Validasi Error") ,l

txtUserId.Focus ()
Return False .
End Iff" \

If CheckUsernameExists (txtUsername.Text) Then| \

MessageBox.Show ("Username sudah digunakan!",
"Validasi Error")

txtUsername.Focus ()
Return False

Try

Using conn As New
OleDb.0OleDbConnection (connectionString)
conn.Open ()|

Dim query As String = "SELECT COUNT (*) FROM

[Tabel Login] WHERE [Username] = 2"
Using cmd As New OleDb.OleDbCommand (query, conn)
cmd.ParameterE;AddWithValue("@username",

username)\‘
Dim count As Integer =

Convert.ToInt32 (cmd.ExecuteScalar()) & -
Return count > 0

Catch ex As Exception
MessageBox.Show ("Gagal cek username: " & ex.Message)
Return True
End Try
End Function

Private Function CheckUserExists (userId As String) As
Boolean
Try
Using conn As New
OleDb.OleDbConnection (connectionString)
conn.Open ()

Dim query As String = "SELECT COUNT (*) FROM
[Tabel Login] WHERE [user id] = 2"
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Using cmd As New OleDb.OleDbCommand (query, conn)
cmd. Parameters.AddWithValue ("Quser id",
userId)

Dim count As Integer =
Convert.ToInt32 (cmd.ExecuteScalar())
Return count > 0
End Using
End Using

4 4

Catch ex As Exception
MessageBox.Show ("Error checking user: " &
ex.Message, "Database Error", MessageBoxButtons.OK,
MessageBoxIcon.Error) 4"
Return True ' Assume user exists jika error
End Try’,
End Function ‘
! MOdlflkaSl CreateNewAccount:
Private Sub CreateNewAccount(
Try
Using conn As New
OleDb. OleDbConnectlon(connectlonStrlng
conn. Open()
Dim query As Strlng = "INSERT INTO [Tabel Logln]
([user _id], [Username], [Password], [NamaTeknisi]) VALUES (2, ?
2, 2)" A &
Using cmd As New OleDb.OleDbCommand (query, conn)
cmd.Parameters.AddWithValue ("Quser id",
txtUserId.Text.Trim())
cmd.Parameters.AddWithValue ("@Username",
txtUsername.Text.Trim()) [
cmd.Parameters.AddWithValue("@Password",
txtPassword.Text.Trim()
cmd Parameters. AddWlthValue("@NamaTeknlsl"
txtNamaTeknisi.Text.Trim() l' ‘ . . .
Dim result As Integer
cmd . ExecuteNonQuery () -
If result > 0 Then
MessageBox.Show ("Akun berhasil dibuat!",

"Sukses") \‘

ClearForm()
Else”
MessageBox.Show ("Gagal membuat akun.",

"Error") \‘
End If

End Using
End Using

Catch ex As Exception... ..
MessageBox.Show ("Error: " & ex.Message)
End Try
End Sub

Private Sub ClearForm()
txtUserId.Clear ()
txtUsername.Clear ()
txtPassword.Clear ()
txtNamaTeknisi.Clear ()
txtUserId.Focus ()

End Sub
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Private Sub btnClose Click(sender As Object, e As EventArgs)
Handles btnClose.Click
Dim Loginform As New Forml
Loginform. Show ()
Me.Close ()
End Sub

' Event untuk menangani Enter ]A

Private Sub txtUserId KeyDown (sender As Object, e As
KeyEventArgs) Handles txtUserId.KeyDown
If e.KeyCode = Keys.Enter Then
txtPassword.Focus ()

Private Sub txtPassword KeyDown (sender As Object, e As
KeyEventArgs) Handles txtPassword.KeyDown
If e.KeyCode = Keys.Enter Then
txtNamaTeknisi.Focus ()

End If
End Sub
il

KeyEventArgs) Handles txtNamaTeknisi.KeyDown
If e.KeyCode = Keys.Enter Then
btnCreate.Focus ()

End If

End Class

POLITEKNIK
NEGERI
JAKARTA
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SOURCE CODE FORM JUNCTION

Imports System.Data.SqlTypes
Imports System.Reflection.Emit

Public Class junction e ..
Private Sub btnMasuk Click(sender As Object, e As EventArgs)
Handles btnKeluar.Click
Application.Exit ()

End Sub

A
Private Sub BtnAbout Click(sender As Object, e As EventArgs)

Handles BtnPerhitungan.Click
FormLinkBudget.Show () \
Me.Hide ()
End Sub
7. \

Private Sub btnTeori Click(sender As Object, e As EventArgs)
Handles btnVisualisasiTower.Click L e ..

mainmenu.Show () ll’

Private Sub junction Load(sender As Object, e As EventArgs)
Handles MyBase.Loa

ILblTimer.Text = DateTime.Now.ToString("dddd, dd MMMM
yyyy HH:mm:ss™) L4 r
End Sub

19

Private Sub Label2 Click(sender As Object,
Handles Label2.Clickld L' 0wl % J ol 0. W
Label2.Text = "Simulasi Link Budget & Visualisasi Jalur

Fiber" & vbCrLf & "ke Menara Telekomunikasi"

End Sub\\ A v a

Private Sub LblWelcome Click(sender As Object, e As
EventArgs) Handles LblWelcome.Click

LblWelcome.Text = "Selamat Datang, " & LoggedUserName

End Sub

e As EventArgs)

Private Sub BtnAboutUs Click(sender As Object, e As
EventArgs) Handles BtnAboutUs.Click
Dim AboutUs As New Form3
AboutUs.Show ()
Me.Close ()
End Sub
End Class
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SOURCE CODE FORM ABOUT US

Public Class Form3
Private Sub Form3 Load(sender As Object, e As EventArgs)
Handles MyBase.Load

e A

Private Sub Btntutup Click(sender As Object, e As EventArgs)
Handles Btntutup.Click o "
Dim junction As New junction
junction.Show ()
Me.Close ().
End Sub
)\\\

End Class

SOURCE CODE FORM V

Imports System.IO
Imports System.Thre
Imports Microsoft.l
Imports Newtonsoft

Public Class mainme
erits Form

ate Screens

Private sedang)
Tower 2

A\l POLITEKNIK
Microso eb.WebV NEGER'
AW JAMARTA

End £
End Property

Public Sub Ne
Initializ
End Sub

ompone

Private Sub InitializeComponent ()

Dim resources As
System.ComponentModel.ComponentResourceManager = New
System.ComponentModel.ComponentResourceManager (GetType (mainmenu)
)

SplitContainerl = New SplitContainer ()

btnPerbaruiStatus = New Button()

btnAmbilScreenshot = New Button ()

btnReset = New Button()
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CType (Spli
nentModel. ISuy . e) .Begi
SplitConta Layou
SplitConta .SuspendLa

SplitConta
GrpDataTowg
GrpDataTows¢
CType (WebV
1tModel . ISur

SplitConta
SplitContainerl.E
SplitContainerl.Panell.Controls.
SplitContainerl.Panell.Controls.Add (btnPilihTower2)

BtnBack = New Button|()
GrpDataTowerl = New GroupBox ()
txtTowerID]l = New TextBox ()
1blTowerl = New Label ()
TextBox3 = New TextBox ()
TextBox2 = New TextBox ()
TextBoxl = New TextBox ()
LblLatl
LbLongl
LblNamaSite =
GrpDataTower?2
txtTowerID2 = Ne
lblTower2 =
TextBox6

New Label ()
New Label ()
New La

Jlew TextBox ()
New Te )
1()

()
utton ()
New Button (

N

.Web

t(

uspendLayc

POLITEKNIK
JAKARTA

.Panell.Controls.Add (btnAmbilScreensho
.Panell.Controls.Add (btnReset)
.Panell.Controls.Add (BtnBack)

PilihTowerl)

SplitContainerl.Panel?2

SplitContainerl.Panel2.Controls.Add (WebView2l)
SplitContainerl.Size = New Size (1189, 676)
SplitContainerl.SplitterDistance = 347
SplitContainerl.TabIndex = 0

btnPerbaruiStatus
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btnPerbaruiStatus.Font = New Font ("Segoe UI Semibold",
10.0F, FontStyle.
btnPerbaruiStatus.Location = New Point (36, 283)
btnPerbaruiStatus.Name = "btnPerbaruiStatus"
btnPerbaruiStatus.Size = New Size (122, 45)
btnPerbaruiStatus.TabIndex = 4
btnPerbaruiStatus.Text = "UPDZ

' btnAmbilScreensho

Fo

GrpDataTowerl.Controls.
GrpDataTowerl.Controls.Add(1lblTowerl)
GrpDataTowerl.Controls.Add (TextBox3)
GrpDataTowerl.Controls.Add (TextBox2)
GrpDataTowerl.Controls.Add (TextBoxl)
GrpDataTowerl.Controls.Add(LblLatl)
GrpDataTowerl.Controls.Add (LbLongl)
GrpDataTowerl.Controls.Add (LblNamaSite)
GrpDataTowerl.Location = New Point (24, 47)
GrpDataTowerl.Name = "GrpDataTowerl"
GrpDataTowerl.Size = New Size (300, 230)

nAmbilScreenshot.
btnAmbilScreenshot.
btnAmbilSc
btnAmbilSc

btnReset

btnReset.
yle.Bold, Gr:
btnReset.
btnReset.
btnReset.
btnReset.
btnReset.
>tnReset.

B NEGER!
& JAKARTA

Tak

Bold)

F¢
L¢
N
S
T
T
U

POLITEKNIK

eVisualStyleBackColor = True
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GrpDataTowerl.TabIndex = 0

N : ; ‘ GrpDataTowerl.TabStop = False
g g = GrpDataTowerl.Text = "Data Tower 1"
T 4 2] '
&3 ° ' txtTowerIDl
§a &
S 3 .

txtTowerIDl.Location = New Po
txtTowerIDl.Name = "txtTowe
txtTowerIDl.PlaceholderTe
K-QGP-0497)"
txtTowerIDl.
txtTowerIDl.
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1blTowerl.Text = "Tower ID :'
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TextBox3
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TextBox3. Lc¢
TextBox3.N:
TextBox3.S
TextBox3.T:
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LblLatl.
LblLatl.Name L
LblLatl.Size = New Size (84,
LblLatl.TabIndex = 1

LblLatl.Text = "Latitude :"

' LbLongl

LbLongl.AutoSize = True
LbLongl.Location = New Point (12, 182)
LbLongl.Name = "LbLongl"
ILbLongl.Size = New Size (101, 25)
LbLongl.TabIndex = 0
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LbLongl.Text = "Longitude :"

' LblNamaSite
|l
LblNamaSite.AutoSize = True
LblNamaSite.Location = New Point (12, 33)
LblNamaSite.Name = "LblNamaSite"
LblNamaSite.Size = New Size
LblNamaSite.TabIndex =
LblNamaSite.Text = ")
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' GrpDataTowe

\l

GrpDataTo Add (txtTowerID2)
GrpDat .Controls.Add(lblTower2)

er2.Co
1 Tower2.C
taTower2.C
.Co

pDataTower2.Con
GrpDataTower2.Controls.
GrpDataTowsg
GrpDataTows¢
GrpDataTowe
GrpDataTows¢
GrpDataTowe
GrpDataTows¢ ‘Data Towe
|l
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TextBox4
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txtTowerID:
txtTowerID

e POLITEKNIK
NEGERI
JAKARTA

abIndex =
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TextBox6.Location = New Poin ”
TextBox6.Name = "TextBox6"
TextBox6.Size = New Size(l6l, 31)
TextBox6.TabIndex = 3

' TextBox5

|l

TextBox5.Location = New Point (116, 138)
TextBox5.Name = "TextBox5"
TextBox5.Size = New Size(l6l, 31)
TextBox5.TabIndex = 3




71

' TextBox4
]
TextBox4.Location = New Point (116, 44)
TextBox4 .Name = "TextBox4"
TextBox4.Size = New Size (161, 31)
TextBox4.TabIndex = 3

' LblLongitude?2
|l
ILblLongitude2.Au
LblLongitude?2
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on = New Point (6, 192)
= "LblLongitude2"

ize = New Size
.TabIndex = 2

de2. T'ngitude
.AutoSize = e
LblLat2.Location = New Point
LblLat2.Na
LbllLat2.Si

LblLat2.Tak
LblLat2.Te
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LblNamaSite
LblNamaSite
LblNamaSite
LblNamaSite
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btnPilihTowe

FontStyle.Bold)
btnPilihTower2.Location = New Point (160, 350)
btnPilihTower2.Name = "btnPilihTower2"
btnPilihTower2.Size = New Size (120, 40)
btnPilihTower2.TabIndex = 0
btnPilihTower2.Text = "Pilih Tower 2"

' WebView2l

WebView2l.AllowExternalDrop = True
WebView2l.CreationProperties = Nothing
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WebView2l.DefaultBackgroundColor = Color.White
WebView2l.Dock = DockStyle.Fill
WebView2l.Location = New Point (0, 0)
WebView2l.Name = "WebView2l"

WebView2l.Size = New Size (838, 676)
WebView2l.TabIndex = 0
WebView2l.ZoomFactor = 1.0R

' mainmenu

ClientSize =
Controls.Add

Friend
Friend
Friend
Friend
Friend

Friend WithEven

Private Async Sub mainmenu Load(sender As Object, e As
EventArgs) Handles MyBase.Load

Try

Dim env = Await
CoreWebView2Environment.CreateAsync ()
Await WebView2l.EnsureCoreWebView2Async (env)

tContainerl.

GrpDataTowerl.PerformLayout (
GrpDataTowsg Fa
GrpDataTows¢ [ayout
CType (WebV
nentModel . ISug
Resumelayo

d WithEver

Resumela

) .EndI
yout (Fa
yout (Fa

. ISupport

NEGERI
JARARTA

eXTBOoX AS eXTBOoX

TextBox6 As TextBox
extBox5 As TextBox

Inisialisasi WebView2

Setup message handler
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AddHandler
WebView2l.CoreWebView2.WebMessageReceived, AddressOf
WebViewMessageReceived

' Load peta

Dim htmlPath As String =
Path.Combine (Application.StartupPath,

WebView2l.Source = i
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"map.html")
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.Show ($"Gagal memuat peta: {ex.Message
on.Error)
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rivate Sub Wek
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se ower =
TextBox5.Text = lat
TextBox6.Text

2 telah dipilih", '

MessageBoxIcon.Information)
End If
End Sub)
End If
Catch ex As Exception
Me.Invoke (Sub ()
MessageBox.Show ($"Error:
{ex.Message}", "Error", MessageBoxButtons.OK,
MessageBoxIcon.Error)
End Sub)
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End Try
End Sub
Private Sub BtnPilihTowerl Click(sender As Object, e As
EventArgs) Handles btnPilihTowerl.Click

:eydid ey

uiz) eduey

WebView2l.CoreWebView2.ExecuteScriptAsync ("setTowerSelectionMode
(™

MessageBox.Show ("Silakan kli 2 memilih lokasi
Tower 1", "Pilih Tower 1",

efuey uedpnbuag ‘e

MessageBo
MessageBoxIcon.Informatio
End Sub
Private Sub E hTower2 Click(sender As Object, e As

exer Labay yiuxa3y

ey
undede ynjuaq wejep 1ul sijn} eAiey yninjes neje ueibeqes yelueqiadwaw uep umpmmnmw Buesejqg -z

EventArgs)
If S (TextBox2.Text) rElse
String.Is xt) The
we

kan pi

Bunuaday ueyibnisw yepn uednynbuad 'q

oxButto

rlebi
BoxIcon.Warning)

Return
End If

ehiey yninjes neje mm dnnbusw Bueseyig ‘L

‘ueyipipuad uebupuaday

ew2l.CoreWebVv

sefem Huek ue

MessageBox
"Pilih T«
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Dim cts \[E
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Dim has OD ng AW
WebView21l = ptAs dow
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"y, i .CultureInfo.InvariantCulture
s OperationCanceledException
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MessageBoxIcon.Warni
Return 0
Catch ex As Exception
MessageBox.Show ($"Gagal mengambil jarak dari peta:
{ex.Message}", "Error", MessageBoxButtons.OK,
MessageBoxIcon.Error)
Return O
End Try
End Function

Friend WithEvents btnReset As Button
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Private Sub btnReset Click(sender As Object, e As EventArgs)
Handles btnReset.Click
' Reset Data Tower 1
TextBoxl.Text = ""
TextBox2.Text = ""
TextBox3.Text = ""
txtTowerIDl.Text = ""

:eydid ey
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' Reset Data Tower 2
TextBox4.Text = ""
TextBox5.Text =
TextBox6.Text

efuey uedpnbuag ‘e

exer Labay yiuxa3y
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apturerreviewAsync oreWepvView apturerr

epeyer uabay yiuyaijod
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selesail tanpa error
ScreenshotSudahDiambil = True
MessageBox.Show(" Screenshot berhasil disimpan
di: " & mapPath, "Sukses", MessageBoxButtons.OK,
MessageBoxIcon.Information)

Catch ex As IOException

MessageBox.Show (" X File sedang digunakan oleh
proses lain. Coba lagi.", "Gagal", MessageBoxButtons.OK,
MessageBoxIcon.Warning)
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E i Catch ex As Exception
g : MessageBox.Show (" X Terjadi kesalahan: " &
'B i;‘ ex.Message, "Error", MessageBoxButtons.OK, MessageBoxIcon.Error)
E B End Try
5 T End Sub

efuey uedpnbuag ‘e

Friend WithEvents btnPilihTowe / B
Friend WithEvents btnPilihTowe Bu
Friend WithEvents D TextBox

Friend WithEvents
Friend WithEvent
Friend WithEve ower2 As Label
Friend With > btnPerbaruiStat

As Button

Private us_ Click_ 1 (sende As Object, e As

tus.Click

epeyer pabap yiuyas)

undede ynjuaq wejep 1ul sijn} eAiey yninjes neje ueibeqes yelueqiadwaw uep ummmnmw Bueseqg -z

idasi inpu
String.IsNull
ullOrWhiteSpace (
MessageBox.Show
Tower 2", "Per geBox
1geBoxIcon.Warr
Return

End If

pace (Te
Box4.Te

dKd S

Bunuaday ueyibniaw yepy uednynbuad 'q

sefem Huek ue

' Update ma
If Not Str
ring.IsNullO

Dim pox
TowerID1.Te
3.Text}"
WebViery
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"Sukses", Message
End Sub

Private Async Sub BtnBack Click(sender As Object, e As
EventArgs) Handles BtnBack.Click
Try

' Set data global sebelum pindah form
LokasiAwalGlobal = TextBoxl.Text
LokasiAkhirGlobal TextBox4.Text
TowerIDAwalGlobal = txtTowerIDl.Text
TowerIDAkhirGlobal = txtTowerID2.Text

' Validasi data lokasi
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If String.IsNullOrEmpty(LokasiAwalGlobal) OrElse
String.IsNullOrEmpty (LokasiAkhirGlobal) Then
MessageBox.Show ("Silakan isi nama site untuk
Tower 1 dan Tower 2", "Peringatan", MessageBoxButtons.OK,
MessageBoxIcon.Warning)
Return
End If
' Nonaktifkan tombol seme
multiple clicks
BtnBack.Enabled
Cursor = Cur

mencegah

a asynchronc
= Await Get

' Periksa ap m masih ada
menutup form sa oses loa qg)
If Me.IsDisposed OrElse £ 28

Jjika

' Set r g kabe
If jar: [hen

fo anjangkKabel
End If

' Tamp
form2. ¢
Me . Hidge
Catch ex As
Messags ndah ke F
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End Sub
End Class




78

SOURCE CODE FORM LINK BUDGET

Imports System.Data.OleDb

Imports System.IO

Imports System.Reflection

Imports Microsoft.Web.WebView2.Core
Imports PdfSharp

Imports PdfSharp.Drawing
Imports PdfSharp.Fonts
Imports PdfSharp.Pdf

:eydid ey

uiz) eduey

njun euey uedpnbuag e
ehiey yninjes nm-uqmclsmﬁm Buesepg ‘L

Public Class FormLinkB
Dim conn As New

.OLEDB.12.0;Data

Source=|DataDire |\dbLogin.accdb")
' Varia

=1 penyimpan nilai

1))
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Return panja
nd Get
Set (value Z
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' Upda
If txt
tx
End If
End Set

‘ueyipipuad uebupuaday

Auaw uep ueywnuesUBW eduey 1ul SN}

13quins uexanga

sefem Huek ue

FOLITEKNIK
NEGER!
R\ JAKARTA

mlahSplice ems .Cleas

mlahSplice.Items.AddRange({"0", "1'", "2", "3",

"9", "10"})
SelectedIndex = 0

epeyer uabay yiuyaijod
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"4", "5", "6",
cmb
End If

-
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' ComboBox Redaman per Splice (dB)

If cmbRedamanSplice IsNot Nothing Then
cmbRedamanSplice.Items.Clear ()
cmbRedamanSplice.Items.AddRange ({

"0.05 dB (Fusion Premium)",
"0.10 dB (Fusion Standard)",
"0.20 dB (Mechanical)",
"Custom"})
cmbRedamanSplice.SelectedIndex = 0 ' Default: 0.05

dB
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End If

' ComboBox Jumlah Konektor - PERBAIKAN: Gunakan nama
yang benar
If cmbKonektor IsNot Nothing Then
cmbKonektor.Items.Clear ()
cmbKonektor.Items.AddRange ({
"5", "6", "7", "8", "9", "10"})
cmbKonektor.Selected

:eydid ey
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"l", "2", "3", "4",

efuey uedpnbuag e

Else

= ' Fallback ji

E: cmbKonekto .Clear ()

..4 . ems.AddRange({"O", nyn, "2", "3 /
z_' "5", "6", "7", "lo"})

g“ tor.SelectedIndex 0
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boBox Reda nektor (dB
edamanKonek .Clear \
bRedamanKonektor. ms . AddRa e (
"0.1 dB (High Quality)",

"0.2 df
"0.5 df
"Custo
cmbRedamant

ehiey yninjes neje mm dinbuaw Bueseyig *L
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' ComboBox
If cmbJumla

cmbJum

cmbJum
"0
"1
w2
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= 0 ' Default:

eeer uabap yiuyaijod

Auaw uep ueywnjuesuaw eduey (i siny
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10.5 dB

cmbMargin.Items.Clea
cmbMargin.Items.AddRange
"l (Minimal)",
"3 (Recommended)",
"5 (High Reliability)",
"Custom"})
cmbMargin.SelectedIndex = 1 ' Default: 3 dB

' ComboBox Daya Tx (dBm)

cmbTx.Items.Clear ()

cmbTx.Items.AddRange ({
"-5 dBm (Standard)",
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"0 dBm (High Power)",
"-8 dBm (Low Power)",
"Custom"})
cmbTx.SelectedIndex = 0 ' Default: -5 dBm

'ComboBox Sensitivitas Rx (dBm)

cmbRx.Items.Clear ()

cmbRx.Items.AddRange ({
"-25 dBm (Standard)"
"-28 dBm (High C
"-22 dBm (Low

"Custom"}
x = 0 ' Default: -25 dBm

cmbRx .Selectedl
End Sub
Private Funct ExtractNumericVal

Double
1 ty(co
Return
End If

uizi eduey

w Buesejiqg 'z
d'q
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(coe Text As String) A
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String.I ) n
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Dim nu
Dim ma
.Text.Regula

numberPattern)
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)
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on GetIntegerFromComboBox (comboText As String)
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End Funct
Private F
As Integer
Try
If String.

' Hapus tanda "+" untuk "10+"
Dim cleanText As String = comboText.Replace ("+",
"") .Trim()

' Jika format "angka (keterangan)"
If cleanText.Contains (" (") Then
Dim numberPart As String =
cleanText.Split (" ("c) (0) .Trim()
If IsNumeric (numberPart) Then
Return Convert.ToInt32 (numberPart)
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End If
End If

' Jika hanya angka
If IsNumeric(cleanText) Then

Return Convert.ToInt32 (cleanText)
End If

uiz) eduey

w Buesejiq 'z
d'q

:eydid ey

Return O
Catch
Return O
End Try
End Function
Private Func
As Integer
Try

efuey uedpnbuag e

setJumlahODPFrom (comboText As String

exer Labay i

undede ynjuaq wejep juj siny eAie) yninjes neje ueibeqes yelueqiadwaw uep uejwnwn

ty (com ext) Return O
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tring.I

' Parse teks "0 (Direct
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(1: )", dll
Dim parts () As String = ¢ 00T
If par dAls
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End If

oln par

aefem buek

Return
Catch
Return
End Try
Function

onst MIN
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values from ComboBoxes - DIP
2damanKm As Double =
mbRedamanKm. Text)

eeer uabap yiuyaijod
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Di
ExtractNumeric

' PERBATIK
yang tersedia

Dim jumlahSplice As Integer

Dim redamanSplice As Double =
ExtractNumericValue (cmbRedamanSplice.Text)

If cmbJumlahSplice IsNot Nothing Then
jumlahSplice =
GetIntegerFromComboBox (cmbJumlahSplice.Text)
Else
' Fallback ke nilai default jika ComboBox tidak

ada
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jumlahSplice = 0
End If

Dim jumlahKonektor As Integer
Dim redamanKonektor As Double =
ExtractNumericValue (cmbRedamanKonektor.Text)

PERBAIKAN mlah O

ahODPFromTes: ex
Else

Jju
End If

Dim rec
tNumericValue

POLITEKNIK
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redamanODP

Di
+ totalRedaman
marginSistem

totalRedamanKonektor + totalRedamanODP

Dim dayaRx As Double

Sensitivitas Rx sudah negatif

' Display results

1blTotalRedaman.Text = "Total Redaman: " &
Math.Round (totalRedamanSistem, 2) & " dB"

1blRxResult.Text = "Daya Sampai Rx: " &
Math.Round (dayaRx, 2) & " dBm"

1blLinkMargin.Text = "Link Margin: " &

Math.Round (linkMargin, 2) & " dB"

denga enar
Dim jumlahO eger
If cmbJumlahO ot Not g Then
JjumlahODP =

ytalRedamanSistem As Double = totalRedamanKabel

: RedamanSistem
Dim linkMargin As Double = dayaRx - sensitivitasRx
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:eydid ey

Store in global variables
TotalRedamanGlobal =

GetNumberOnly (1lblTotalRedaman.Text)
DayaTXGlobal = GetNumberOnly (lblRxResult.Text)
MarginLinkGlobal = GetNumberOnly (lblLinkMargin.Text)
panjangGlobal = Panjang

Evaluasi hasil

If linkMargin < M ~ MARGIN The
Link Margin terla
Nilai minimum adalah " I LINK MARGIN & " dB." & vb
"Link margin saat ini: " &
& " dB",
"Peringat

xIcon.Wa

'Perhit
n, 2) &
'Sukses"

BoxIcon.Information)
End If

Catch ex As
Message
sage & vbCrL

eBoxIcon.Errc

End Try

btnReset.C
nitializeC

POLITEKNIK
NEGER!
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If GlobalFontSettings.FontResolver Is Nothing Then
GlobalFontSettings.FontResolver = New myfont ()
End If

Try
If Not IsDataComplete() Then
MessageBox.Show ("Data belum lengkap. Pastikan
semua nilai sudah dihitung dan lokasi sudah dipilih.",
"Peringatan", MessageBoxButtons.OK, MessageBoxIcon.Warning)
ShowGlobalValues ()
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Exit Sub
End If

Dim cmd As New OleDbCommand ("INSERT INTO
Log Perhitungan (User Id, Waktu, Total Redaman, Daya Tx,
Margin Link, Lokasi Awal, Lokasi Akhir) VALUES (2, 2, 2, 2, 2,
?, ?)", conn)
cmd.Parameters.Add ("@Use
OleDbType.Integer) .Value =

cmd.Parameters. y .Value =

DateTime.Now
cmd.Paramete ld ("@TotalRedaman",

OleDbType.Double) .Val TotalRedamanGlobal)
cmd. Pare . W

OleDbType. : bal

OleDbType.

("QLokas

cmd.Parameters.
CStr (Lokas

.VarChar) .Value

conn. Ot
cmd . Exe
Message
"Sukses

ase.",

Catch ex As
Message

ex. ge, "Error

Wle POLITEKNIK
NEGER]
SR TA

Await
mainmenu.WebView2l.EnsureCoreWebView2Async ()

Catch ex As Exception
MessageBox.Show ("WebView2 gagal

diinisialisasi ulang: " & ex.Message)
Exit Sub
End Try
End If
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Dim mapFolder =
Path.Combine (Environment.GetFolderPath (Environment.SpecialFolder
.MyDocuments), "VELONIX")

If Not Directory.Exists (mapFolder) Then
Directory.CreateDirectory (mapFolder)

Dim mapPath = Path.Combine (mapFolder, "mapCapture "
& DateTime.Now.ToString ("yyyyMMdd HHmmss" ".png")

:eydid ey
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Using fs = System.IO
Await
mainmenu.WebView2l.CoreWe

efuey uedpnbuag ‘e

epeyer pabap yiuyas)
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>dfDocument ()

k Bud K/
)im page = e ()
Dim gfx =
Drawing.XGraphic mPdfPage (page

Dim fontJudul = New XFont Al Ne © ", 4,

yleEx.Bold)

Dim for es 1 Roman" 2
StyleEx.Regul:
Dim y ?

Bunuaday ueyibniaw yepy uednynbuad 'q

sefem Huek ue

gfx.Dre
.Drawing. Xt
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an informasi Tower
ring ("TOWER 2", fontJudul,

hes.Black, 40, y) y += 20
. E :
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PdfSharp.

-
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fontIsi, PdfSharp.D 5
gfx.DrawString ("Tower

mainmenu.txtTowerID2.Text, fontIsi,

PdfSharp.Drawing.XBrushes.Black, 40, y) : y += 20

gfx.DrawString ("Koordinat: " &
mainmenu.TextBox5.Text & ", " & mainmenu.TextBox6.Text, fontIsi,
PdfSharp.Drawing.XBrushes.Black, 40, y) : y += 30

' Tambahkan hasil perhitungan
gfx.DrawString ("HASIL PERHITUNGAN", fontJudul,
PdfSharp.Drawing.XBrushes.Black, 40, y) : y += 20
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gfx.DrawString ("Total Redaman: " &
TotalRedamanGlobal & " dB", fontIsi,
PdfSharp.Drawing.XBrushes.Black, 40, y) : y += 20

gfx.DrawString ("Daya TX: " & DayaTXGlobal & " dBm",
fontIsi, PdfSharp.Drawing.XBrushes.Black, 40, y) : y += 20

gfx.DrawString ("Margin Link: " & MarginLinkGlobal &

" dB", fontIsi, PdfSharp.Drawing.XBrushes
30

Black, 40, y) : y +=

o.Drawing.
> (mapPath)
gfx.Drawlm apImage, 50, y, 400, 300)

timestamp ke nama file PDF agar unik

3 n Link Budget"
) e

a
e (

'H

tring
a

ol
(b
@)

ts (bas
Directca

Directo
End If

Dim pd Pa
baseFo

.Now:yyyyMMdd HHm
LaporanLin

doc. Say

esifik
Message
{Path

B POLITEKNIK
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MessageBos
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jang = panjang
>anjang IsNot Nothing AndAlso Not

Perb:

txtP
End If
Catch ex As Exception
MessageBox.Show ($"Error set panjang kabel:
{ex.Message}", "Error", MessageBoxButtons.OK,
MessageBoxIcon.Error)
End Try
End Sub
Private Function GetNumberOnly (input As String) As Double
Try
If String.IsNullOrEmpty (input) Then
Return 0.0
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End If

' Ambil bagian numerik dari string (termasuk angka
negatif dan desimal)

Dim numberPart As String =
System.Text.RegularExpressions.Regex.Match (input, "-
2\d+ (\.\d+) ?") .Value
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Dim fieldName As
cmb.Name.Replace ("cmb", "").Replace ("Redaman", "")

Dim customValue As String = InputBox ("Masukkan
nilai custom untuk " & fieldName, "Custom Value")

If Not String.IsNullOrEmpty (customValue) AndAlso
IsNumeric (customValue) Then
' Update item terakhir (Custom) dengan nilai
baru
cmb.Items (cmb.Items.Count - 1) = customValue

& " (Custom)"
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cmb.SelectedIndex = cmb.Items.Count - 1

End If
Catch ex As Exception
MessageBox.Sh

e ; Else
Tz x ' Kembali ke pilihan sebelumnya jika input
: n tidak valid
_ ° If cmb.Items.Count > 0 Then
: E! cmb.SelectedIndex = 0
g End If
g End If

custom sele
ex.Message)
End Try
End Sub
Private Fun
IC

IsDataComplete ()
lokasi variabel
.IsNul LokasiA
.IsNul okasiA
tring.IsNull TowerIC
String.IsNullO y (Tower
Return False
End If
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