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(STUDI KASUS: PROVINSI SULAWESI SELATAN) 

  

Nahda Rizqi Murlawa 
 

ABSTRAK 
 

Perkembangan teknologi dewasa ini memberikan kemudahan bagi manusia guna 
memudahkan dalam berbagai aktifitas. Salah satunya adalah Sistem Informasi 
Geografis yang merupakan suatu sistem yang digunakan untuk menampilkan 
keadaan topografi suatu wilayah. Beberapa pencapaian SIG pada penelitian 
terdahulu dalam pemetaan sarana tower telekomunikasi adalah memberikan 
kemudahan kepada perusahaan untuk mengetahui letak tower telekomunikasi BTS 
yang tersebar beserta informasi tambahan mengenai BTS tersebut. Menurut hasil 
observasi yang telah dilakukan pada tahun 2015 di PT Telkom Infra Area 
SULMAPUA, sistem pemetaan tower telekomunikasi perusahaan saat ini 
menampilkan data tower telekomunikasi seluruh Indonesia yang terpusat di Head 
Office di Jakarta, sehingga PT Telkom Infra Area SULMAPUA mengalami 
kesulitan dalam pengelolaan data untuk daerah regional. Tujuan penelitian ini 
adalah merancang basis data berupa  geodatabase dan SIG dalam notasi Unified 
Modeling Language, serta membangun aplikasi SIG dengan mengadopsi metode 
GIS Development Life Cycle berdasarkan model yang telah dirancang 
sebelumnya. Hasil dari penelitian ini adalah sebuah SIG yang berbasis web yang 
diberi nama TowerGIS yang dibangun menggunakan framework CodeIgniter, 
pada platform Apache, MapServer serta PostgreSQL sebagai geodatabase. 
Pengujian aplikasi TowerGIS menggunakan Unit Testing, User Interface Testing, 
Usability Testing dengan hasil rata-rata persentase dari aspek Learnability, 
Efficiency, Memorability, Error, dan Satisfaction sebesar 75% yang 
mengindikasikan aplikasi mudah digunakan oleh user, dan User Acceptance 
Testing dengan hasil persentase pengujian rata-rata 80% yang mengindikasikan 
semua fitur aplikasi telah berhasil dibangun berdasarkan kebutuhan user. 
 
Kata kunci: Web SIG, tower telekomunikasi, codeigniter, postgresql, qgis, 
mapserver, TowerGIS 
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TOWERGIS: GEOGRAPHIC INFORMATION SYSTEM (GIS) WEB 
BASED MAPPING FOR TELECOMMUNICATIONS TOWER DATA 

LOCATION PT TELKOM AREA INFRA SULAWESI MALUKU PAPUA 
(CASE STUDY: SOUTH SULAWESI PROVINCE) 

 
Nahda Rizqi Murlawa 

 

ABSTRACT 
 
Nowadays, Geographic Infromation System (GIS) emerged as an enabling 
technology to integrate, analyze, modeling and visualize the geospatial data. 
Current research shows that GIS has been implemented in various domain. 
According to the observations in 2015, PT Telkom Infra Area SULMAPUA due 
to the telecommunications tower mapping system which currently displaying data 
telecommunications towers across Indonesia with data centralized at the Head 
Office in Jakarta, so PT Telkom Infra SULMAPUA Areas experiencing 
difficulties in data management to regional areas. The purpose of this research are 
designing a database in the form of designing geodatabase and GIS in Unified 
Modeling Language notation, and build an GIS application using GIS 
Development Life Cycle method based on the models. This research produces a 
web-based GIS named TowerGIS for presenting the data of SULMAPUA 
telecommunication towers. The application is constructed by using CodeIgniter 
framework, MapServer and PostgreSQL as a geodatabase on Apache's platform. 
In the final stage, testing were conducted to the stakeholders representative in 
order to make sure that the application is built according to the specification. 
These involved unit testing, User Interface Testing, Usability Testing and UAT. 
The average score of usability testing which includes parameters: learnability, 
efficiency, memorability, error, and Satisfaction is 75%. This indicates that the 
application is easy to use. Moreover, The average score of UAT is 80%. This 
means that the application constructed is comply to the requirement specification. 
 
Keywords: Web GIS, telecommunication tower, codeigniter, postgresql, qgis, 
mapserver, TowerGIS 

 
 
 

 

 

 

 

 



 

ix 
 

DAFTAR ISI 
 

 
HALAMAN PERNYATAAN ORISINALITAS ............................................................................. ii 

HALAMAN PENGESAHAN ............................................................................................................... iii 

UNGKAPAN TERIMA KASIH .......................................................................................................... iv 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI ................................................. vi 

ABSTRAK ................................................................................................................................................. vii 

ABSTRACT .............................................................................................................................................. viii 

DAFTAR ISI .............................................................................................................................................. ix 

DAFTAR GAMBAR .............................................................................................................................. xii 

DAFTAR TABEL .................................................................................................................................... xv 

DAFTAR SINGKATAN .................................................................................................................... xvi 

DAFTAR LAMPIRAN ........................................................................................................................ xvii 

BAB I  PENDAHULUAN ...................................................................................................................... 1 

1.1 Latar Belakang ......................................................................................................................... 1 

1.2 Rumusan Masalah ................................................................................................................... 3 

1.3 Tujuan Penelitian .................................................................................................................... 3 

1.4 Kontribusi Penelitian ............................................................................................................. 4 

BAB II LANDASAN TEORI ................................................................................................................ 5 

2.1 Penelitian Terkait .................................................................................................................... 5 

2.2 Web SIG (Sistem Informasi Geografis) ........................................................................... 6 

2.2.1 Komponen Web SIG .................................................................................................. 8 

2.2.2 Analisis Spasial .......................................................................................................... 15 

2.2.3 Kartografi ..................................................................................................................... 16 

2.2.4 Arsitektur Client-WebServer-MapServer .......................................................... 19 

2.2.5 SIG Development Life Cycle ................................................................................. 21 

2.3 Web Application .................................................................................................................... 24 

2.3.1 Web Programming Language ............................................................................... 26 

2.3.2 MVC Design Pattern ................................................................................................ 27 

2.3.3 Framework Web Application ................................................................................. 28 

2.3.4 Unified Modeling Language .................................................................................. 29 

BAB III  METODE PENELITIAN .................................................................................................... 39 

3.1 Kerangka Penelitian ............................................................................................................. 39 

3.2 Alur Kerja Penelitian ........................................................................................................... 40 



 

x 
 

3.3 Profil Perusahaan .................................................................................................................. 46 

BAB IV  PEMBAHASAN .................................................................................................................... 48 

4.1 Perancangan ............................................................................................................................ 48 

4.1.1 Need Assesment......................................................................................................... 48 

4.1.2 Hasil Wawancara ....................................................................................................... 48 

4.1.3 Hasil Studi Literatur ................................................................................................. 48 

4.1.4 Analisis Kebutuhan TowerGIS ............................................................................. 49 

4.1.5 Conceptual Design .................................................................................................... 50 

4.1.6 Database Planning and Design .............................................................................. 98 

4.2 Perancangan ......................................................................................................................... 100 

4.2.1 GeoDatabase Construction ................................................................................. 100 

4.2.2 SIG System Construction ..................................................................................... 102 

4.2.2.1 Arsitektur Client-WebServer-MapServer Aplikasi TowerGIS ............. 102 

4.2.2.2 Perancangan Peta Digital .................................................................................. 103 

4.2.2.3 Peta TowerGIS Makassar ................................................................................. 105 

4.2.2.4 Peta Tematik TowerGIS Makassar ................................................................ 107 

4.2.3 Implementasi Peta pada MapServer ................................................................. 112 

4.2.3.1 Pengaturan Awal MapServer ........................................................................... 112 

4.2.3.2 Upload Shapefile ke dalam MapServer ........................................................ 113 

4.2.3.3 Pengaturan Mapfile ............................................................................................. 113 

4.2.4 Pembangunan Aplikasi TowerGIS ................................................................... 115 

4.2.4.1 Perancangan User Interface TowerGIS ........................................................ 115 

4.2.4.2 Komponen Pemrograman ................................................................................. 125 

4.2.4.3 Informasi Hardware dan Software ................................................................. 126 

4.2.4.4 Implementasi Peta TowerGIS Kota Makassar ke dalam Skrip Program 
PHP dan Leaflet ...................................................................................................................... 127 

4.2.4.5 User Interface Aplikasi TowerGIS ................................................................ 131 

4.3 Pengujian .............................................................................................................................. 140 

4.3.1 Master Test Plan ..................................................................................................... 140 

4.3.2 Unit Testing .............................................................................................................. 140 

4.3.3 Integration Test: User Interface Testing ......................................................... 142 

4.3.4 System Test Plan: Usability Testing ................................................................. 145 

4.3.5 Acceptance Test Plan: User Acceptance Test ............................................... 149 

BAB V  PENUTUP .............................................................................................................................. 154 



 

xi 
 

5.1 Simpulan ............................................................................................................................... 154 

5.2 Saran ...................................................................................................................................... 155 

DAFTAR PUSTAKA .......................................................................................................................... 156 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

xii 
 

 
DAFTAR GAMBAR 

 
 

Gambar 2.1 Komponen Sistem Informasi Geografis (SIG) ................................................... 7 
Gambar 2.2 Komponen Web SIG ..................................................................................................... 8 
Gambar 2.3 Dot Map ............................................................................................................................ 17 
Gambar 2.4 Data Kualitatif ............................................................................................................... 18 
Gambar 2.5 Interaksi antara Web Client, Web Server, MapServer dan Aplikasi 
CGI MapServer (Ingvarsson, 2004)................................................................................................. 20 
Gambar 2.6 Sistem Informasi Geografis (SIG) Development Life Cycle  (Local 
Government Technology Services, State Archives And Records Administration) .............. 22 
Gambar 2.7 Ilustrasi design pattern MVC................................................................................... 28 
Gambar 2.8 Use Case Diagram ......................................................................................................... 29 
Gambar 2.9 Sequence Diagram ........................................................................................................ 31 
Gambar 2.10 Activity Diagram .......................................................................................................... 33 
Gambar 2.11 Class Diagram .............................................................................................................. 36 
Gambar 2.12 Object Diagram ............................................................................................................ 37 
Gambar 2.13 Deployment Diagram ................................................................................................. 38 
Gambar 3.1 Kerangka Penelitian ................................................................................................... 39 
Gambar 3.2 Struktur Organisasi PT. Infrastruktur Telekomunikasi Area 
SULMAPUA ............................................................................................................................................ 47 
Gambar 4.1 Use Case Diagram TowerGIS ................................................................................. 51 
Gambar 4.2 Activity Diagram TowerGIS ................................................................................... 65 
Gambar 4.3 Sequence Diagram Login ........................................................................................... 71 
Gambar 4.4 Sequence Diagram Logout ....................................................................................... 72 
Gambar 4.5 Sequence Diagram View Data User...................................................................... 73 
Gambar 4.6 Sequence Diagram Input Data User .................................................................... 75 
Gambar 4.7 Sequence Diagram Update Data User ................................................................. 76 
Gambar 4.8 Sequence Diagram Delete Data User ................................................................... 77 
Gambar 4.9 Sequence Diagram View Data Tower Telekomunikasi ................................... 79 
Gambar 4.10 Sequence Diagram Input Data Tower Telekomunikasi ............................ 81 
Gambar 4.11 Sequence Diagram Update Data Tower Telekomunikasi ............................ 82 
Gambar 4.12 Sequence Diagram Delete Data Tower Telekomunikasi ........................... 83 
Gambar 4.13 Sequence Diagram View Data Project .............................................................. 85 
Gambar 4.14 Sequence Diagram Input Data Project ............................................................. 86 
Gambar 4.15 Sequence Diagram Update Data Project ............................................................ 88 
Gambar 4.16 Sequence Diagram Delete Data Project ........................................................... 89 
Gambar 4.17 Sequence Diagram View Peta Tower Telekomunikasi Makassar ........ 91 
Gambar 4.18 Sequence Diagram View Detail Info Tower Telekomunikasi ................. 93 
Gambar 4.19 Sequence Diagram Melihat Halaman Home .................................................. 94 
Gambar 4.20 Sequence Diagram Melihat Halaman About ................................................. 94 
Gambar 4.21 Sequence Diagram Melihat Halaman Contact .............................................. 95 
Gambar 4.22 Class Diagram Tower GIS ..................................................................................... 96 
Gambar 4.23 Object Diagram TowerGIS ................................................................................... 97 



 

xiii 
 

Gambar 4.24 Deployment Diagram TowerGIS ........................................................................ 98 
Gambar 4.25 Conceptual Database TowerGIS .......................................................................... 99 
Gambar 4.26 Logical Database TowerGIS ................................................................................. 99 
Gambar 4.27 Physical Database TowerGIS ............................................................................ 100 
Gambar 4.28 Skrip Program untuk Melakukan Konversi Data pada Tabel tower ke 
dalam Format GeoJSON ................................................................................................................. 101 
Gambar 4.29 Skrip Program untuk Melakukan Konversi Data pada Tabel tower ke 
dalam Format GeoJSON ................................................................................................................. 101 
Gambar 4.30 Gambar Interaksi antara Web Client, Web Server, MapServer dan
 ..................................................................................................................................................................... 102 
Gambar 4.31 Bagan Perancangan Peta Digital yang Menghasilkan Peta Vektor 
Tower Telekomunikasi Makassar ................................................................................................ 104 
Gambar 4.32 Bagan Perancangan Peta Digital yang Menghasilkan Peta Vektor 
Tematik Tower Telekomunikasi Makassar ............................................................................. 104 
Gambar 4.33 Polygon dari Layer Kota Makassar ................................................................ 105 
Gambar 4.34 Line dari Layer Primary Road, Layer Secondary Road, Two-Ways 
Road dan Layer Tol Road yang Menunjukkan Jalan-Jalan di Kota Makassar ..... 106 
Gambar 4.35 Point Layer Tower telekomunikasi yang menunjukkan lokasi tower 
telekomunikasi ..................................................................................................................................... 106 
Gambar 4.36 Rancangan Peta Tower telekomunikasi Makassar pada software  
QGIS ......................................................................................................................................................... 107 
Gambar 4.37 Data Spasial dan Non Spasial (Data Tower telekomunikasi) Berhasil 
Ditambahkan pada Attribute Table tower telekomunikasi di Makassar ................... 109 
Gambar 4.38 Peta Tematik Tower telekomunikasi Makassar Berdasarkan 
Pertanyaan “Dimana saja persebaran tower telekomunikasi di kota Makassar?” 110 
Gambar 4.39 Peta Tematik Tower telekomunikasi di kota Makassar Berdasarkan 
Pertanyaan “Bagaimana dapat menampilkan lokasi tower telekomunikasi PT. 
Telkom Infra area SULMAPUA di wilayah Kota Makassar, Sulawesi Selatan yang 
terbagi berdasarkan jenis proyek?” ........................................................................................... 111 
Gambar 4.40 Halaman Login ........................................................................................................ 116 
Gambar 4.41 Halaman Admin ...................................................................................................... 116 
Gambar 4.42 Halaman Officer...................................................................................................... 117 
Gambar 4.43 Halaman Surveyor ................................................................................................. 117 
Gambar 4.44 Halaman Home ........................................................................................................ 118 
Gambar 4.45 Halaman About ....................................................................................................... 119 
Gambar 4.46 Halaman Site Info ................................................................................................... 119 
Gambar 4.47 Halaman Contact .................................................................................................... 120 
Gambar 4.48 Halaman Mengelola Data User ......................................................................... 120 
Gambar 4.49 Halaman Insert Data User .................................................................................. 121 
Gambar 4.50 Halaman Update Data User ............................................................................... 121 
Gambar 4.51 Halaman Mengelola Data Tower telekomunikasi..................................... 122 
Gambar 4.52 Halaman Input Data Tower telekomunikasi .............................................. 123 
Gambar 4.53 Halaman Update Data Tower telekomunikasi ........................................... 123 
Gambar 4.54 Halaman Mengelola Data Project.................................................................... 124 
Gambar 4.55 Halaman Input Data Project ............................................................................. 124 



 

xiv 
 

Gambar 4.56 Halaman Update Data Project .......................................................................... 125 
Gambar 4.57 Tag <Script> dari Masing-Masing File Pendukung ................................ 125 
Gambar 4.58 Tag <Script> file-file GeoJSON ........................................................................ 126 
Gambar 4.59 Skrip Program untuk Menampilkan Bagian Peta .................................... 127 
Gambar 4.60 Skrip Program untuk Menentukan Longitude, Latitude dan tingkat 
zoom .......................................................................................................................................................... 127 
Gambar 4.61 Skrip Program untuk Menampilkan Layer Kota Makassar ............... 128 
Gambar 4.62 Skrip Program untuk Menampilkan Layer Primary Road dengan 
Skala Maksimum 200000 ................................................................................................................. 128 
Gambar 4.63 Skrip Program untuk Menampilkan Layer Tol Road dengan Skala 
Maksimum 200000.............................................................................................................................. 128 
Gambar 4.64 Skrip Program untuk Menampilkan Layer Secondary Road dengan 
Skala Maksimum 100000 ................................................................................................................. 129 
Gambar 4.65 Skrip Program untuk Menampilkan Layer Two-Ways Road dengan 
Skala Maksimum 100000 ................................................................................................................. 129 
Gambar 4.66 Skrip Program untuk Menampilkan Layer Tower telekomunikasi 
Kota Makassar ..................................................................................................................................... 130 
Gambar 4.67 Skrip Program untuk Menampilkan Overlays Feature ......................... 130 
Gambar 4.68 User Interface Halaman Login ......................................................................... 131 
Gambar 4.69 User Interface Halaman Admin ....................................................................... 132 
Gambar 4.70 User Interface Halaman Officer ....................................................................... 132 
Gambar 4.71 User Interface Halaman Surveyor .................................................................. 133 
Gambar 4.72 User Interface Halaman Home ......................................................................... 133 
Gambar 4.73 User Interface Halaman About ......................................................................... 134 
Gambar 4.74 User Interface Halaman Site Info .................................................................... 134 
Gambar 4.75 User Interface Halaman Contact ..................................................................... 135 
Gambar 4.76 User Interface Halaman Data User ................................................................. 135 
Gambar 4.77 User Interface Halaman Input Data User .................................................... 136 
Gambar 4.78 User Interface Halaman Update Data User................................................. 136 
Gambar 4.79 User Interface Halaman Mengelola Data Tower telekomunikasi ...... 137 
Gambar 4.80 User Interface Halaman Input Data Tower telekomunikasi ................ 137 
Gambar 4.81 User Interface Halaman Update Data Tower telekomunikasi ............ 138 
Gambar 4.82 User Interface Halaman Mengelola Data Project ..................................... 138 
Gambar 4.83 User Interface Halaman Input Data Project ............................................... 139 
Gambar 4.84 User Interface Halaman Update Data Project ........................................... 139 
Gambar 4.85 Selenium Test Case Data User .......................................................................... 141 
Gambar 4.86 Result Test Case Data User ................................................................................ 142 
Gambar 4.87 Test Script User Manager/ Supervisor ............................................................. 146 
 

 
 
 
 
 
 



 

xv 
 

 
DAFTAR TABEL 

 
 

Tabel 2.1 Perbandingan antara GeoServer dan MapServer ................................................. 9 
Tabel 2.2 Skema Evaluasi Fungsionaliti Produksi Peta Digital ......................................... 10 
Tabel 2.3 Perbandingan Sistem Basis Data Geographic Information System (GIS)  
(Smirnov, 2014) ........................................................................................................................................ 15 
Tabel 4.1 Deskripsi Use Case Login ............................................................................................... 52 
Tabel 4.2 Deskripsi Use Case Logout ............................................................................................ 52 
Tabel 4.3 Deskripsi Use Case Mengelola Data User................................................................ 53 
Tabel 4.4 Deskripsi Use Case Memasukkan Data User ......................................................... 53 
Tabel 4.5 Deskripsi Use Case Mengubah Data User ............................................................... 54 
Tabel 4.6 Deskripsi Use Case Menghapus Data User ............................................................. 54 
Tabel 4.7 Deskripsi Use Case Mengelola Data Tower Telekomunikasi .......................... 55 
Tabel 4.8 Deskripsi Use Case Memasukkan Data Tower Telekomunikasi ................... 55 
Tabel 4.9 Deskripsi Use Case Mengubah Data Tower Telekomunikasi ......................... 56 
Tabel 4.10 Deskripsi Use Case Menghapus Data Tower Telekomunikasi .................... 56 
Tabel 4.11 Deskripsi Use Case Mengelola Data Proyek ........................................................ 57 
Tabel 4.12 Deskripsi Use Case Memasukkan Data Proyek ................................................. 57 
Tabel 4.13 Deskripsi Use Case Mengubah Data Proyek ....................................................... 58 
Tabel 4.14 Deskripsi Use Case Menghapus Data Proyek ..................................................... 58 
Tabel 4.15 Deskripsi Use Case Melihat Peta Tower Telekomunikasi ............................. 59 
Tabel 4.16 Deskripsi Use Case Melihat Detail Info Tower Telekomunikasi ................ 59 
Tabel 4.17 Deskripsi Use Case Melihat Peta berdasarkan Query “all tower” ............ 60 
Tabel 4.18 Deskripsi Use Case Melihat Detail Info Tower Telekomunikasi dari 
Query “all tower”................................................................................................................................... 60 
Tabel 4.19 Deskripsi Use Case Melihat Peta Berdasarkan Query “project” ............... 61 
Tabel 4.20 Deskripsi Use Case Melihat Detail Info Tower Telekomunikasi dari  
Query “project” ...................................................................................................................................... 61 
Tabel 4.21 Deskripsi Use Case Melakukan Pengukuran Jarak Antar Tower 
Telekomunikasi ....................................................................................................................................... 62 
Tabel 4.22 Deskripsi Use Case Melihat Halaman Home ....................................................... 63 
Tabel 4.23 Deskripsi Use Case Melihat Halaman About ...................................................... 63 
Tabel 4.24 Deskripsi Use Case Melihat Halaman Contact ................................................... 64 
Tabel 4.25 Test Case Login .............................................................................................................. 143 
Tabel 4.26 Test Result All Users .................................................................................................... 144 
Tabel 4.27 Hasil Penilaian Kuisioner Usability Testing Aplikasi TowerGIS ............. 146 
Tabel 4.26 Hasil Perhitungan Nilai Jawaban Kuisioner UAT ......................................... 150 
 

 

 

 



 

xvi 
 

 

DAFTAR SINGKATAN 
 
 

BTS : Base Transceiver Station 
SIG : Sistem Informasi Geografis 
TB : Terabytes 
MB : Megabytes 
PC : Personal Computer 
PHP : PHP Hypertext Processor 
HTML : Hypertext Markup Languange 
CSS : Cascading Style Sheets 
GPS : Global Positioning System 
UI : User Interface 
MVC : Model View Controller 
SRS : Software Requirement Specification 
UML : Unified Modeling Languange 
WMS : Web Map Service 
CSV : Comma Separated Values 
KM : Kilometer 
QGIS : Quantum GIS 
MS4W : MapServer for Windows 
UAT : User Acceptance Test 
URL : Uniform Resource Locator 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



 

xvii 
 

 

DAFTAR LAMPIRAN 
 
 

Lampiran 1: Pertanyaan Wawancara (Pre-Research) ....................................................... 159 
Lampiran 2: Hasil Wawancara (Pre-Research) .................................................................... 160 
Lampiran 3: Sofware Requirements Spesifications (Pre-Research) ............................. 163 
Lampiran 4: Elisitasi TowerGIS (Pre-Research) .................................................................. 164 
Lampiran 5: Dokumen Master Test Plan ................................................................................. 165 
Lampiran 6: Deployment Checklist ............................................................................................ 166 
Lampiran 7: Dokumentasi Deployment Process ............................................................. 167 
Lampiran 8: Dokumen Unit Test Plan ...................................................................................... 168 
Lampiran 9: Dokumen Component Integration Test Plan: UI Testing ...................... 169 
Lampiran 10: Dokumen System Test Plan: Usability Testing ......................................... 170 
Lampiran 11: Dokumen Acceptance Test Plan: User Acceptance Testing ................ 171 
Lampiran 12: Dokumentasi Proses Testing ............................................................................. 172 
Lampiran 13: Dokumen User Guide .......................................................................................... 173 

 
 
 
 
 
 
 
 

 
 


