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ABSTRAK 

Nama: Afif Afandi Pratama 

NIM: 41519120096 

Program Studi: Teknik Informatika 

Judul Laporan Skripsi : Analisis Perbandingan Metode HTB, Queue Tree, Dan 

PCQ Pada Mikrotik Sebagai Upaya Optimalisasi Performa 

Jaringan Internet Service Provider (Studi Kasus: Apartemen 

Green Lake Sunter) 

Selain digunakan oleh penduduk sebagai individu, internet juga dibutuhkan bagi 

suatu perusahaan atau instansi serta tempat tinggal seperti apartemen. Jaringan 

internet memiliki peran penting bagi penghuni apartemen untuk kegiatan sehari-

hari seperti mengakses media sosial, website, video streaming, atau untuk layanan 

cctv. Dalam 5 (lima) tahun terakhir, jumlah unit apartemen di Jakarta mengalami 

terus bertambah. Hampir semua apartemen di Jakarta termasuk ke dalam jenis 

apartemen Serviced Apartement, salah satunya Apartemen Green Lake Sunter. 

Dengan adanya Serviced Apartement yang menyediakan berbagai fasilitas yang 

cukup lengkap, tentu saja membutuhkan teknologi yang canggih dan jaringan 

internet yang kuat di masa yang serba digital ini. Untuk meningkatkan kualitas 

jaringan internet yang lebih stabil dan lebih cepat dapat dilakukan pembagian 

bandwidth. Manajemen bandwidth dapat dilakukan dengan menggunakan router 

Mikrotik dengan menerapkan beberapa metode manajemen bandwidth. Penelitian 

ini bertujuan untuk merancang dan mengimplementasikan manajemen bandwidth 

untuk jaringan internet service provider (ISP) Indosat, Telkomsel, dan Smartfren di 

Apartemen Green Lake Sunter. Proses penelitian dimulai dari pengumpulan data, 

pemilihan perangkat pendukung, perancangan topologi jaringan, pengujian, dan 

menganalisis serta menerapkan metode manajemen bandwidth HTB, Queue Tree, 

dan PCQ Kemudian hasil pengujian dari ketiga metode tersebut dianalisa dan 

dibandingkan performansi menggunakan QoS (Quality of Service) dengan 

parameter Delay, Jitter, Packet Loss, dan Throughput mengacu pada standar 

TIPHON, Sehingga dapat diperoleh kesimpulan metode dan ISP apa lebih baik 

untuk diimplementasikan di Apartemen Green Lake Sunter. 

Kata Kunci : QoS, Bandwidth, Mikrotik, HTB, Queue Tree, PCQ.
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ABSTRACT 

Name: Afif Afandi Pratama 

NIM: 41519120096 

Study Program: Informatics Engineering 

Title Thesis : Analisis Perbandingan Metode HTB, Queue Tree, Dan 

PCQ Pada Mikrotik Sebagai Upaya Optimalisasi Performa 

Jaringan Internet Service Provider (Studi Kasus: Apartemen 

Green Lake Sunter) 

Apart from being used by residents as individuals, the internet is also needed for 

companies or agencies as well as residences such as apartments. The internet 

network has an important role for apartment residents for daily activities such as 

accessing social media, websites, video streaming, or for CCTV services. In the last 

5 (five) years, the number of apartment units in Jakarta has continued to increase. 

Almost all apartments in Jakarta are included in the Serviced Apartment type, one 

of which is the Green Lake Sunter Apartment. Serviced Apartment that provides a 

variety of fairly complete facilities, of course it requires sophisticated technology 

and a strong internet network in this digital era. To improve the quality of the 

internet network, which is more stable and faster, bandwidth can be divided. 

Bandwidth management can be done using a Mikrotik router by implementing 

several bandwidth management methods. This research aims to design and 

implement bandwidth management for the Indosat, Telkomsel, and Smartfren 

internet service provider (ISP) networks at the Green Lake Sunter Apartment. The 

research process starts from data collection, selecting supporting devices, designing 

network topology, testing, and analyzing and applying HTB, Queue Tree, and PCQ 

bandwidth management methods. Then the test results of the three methods are 

analyzed and the performance compared using QoS (Quality of Service) with Delay, 

Jitter, Packet Loss and Throughput parameters referring to the TIPHON standard, 

so that conclusions can be drawn as to which method and ISP are better to 

implement in Green Lake Apartments. Sunter. 

Keyword : QoS, Bandwidth, Mikrotik, HTB, Queue Tree, PCQ.

https://lib.mercubuana.ac.id



ix 

 

DAFTAR ISI 

 
HALAMAN JUDUL ...............................................................................................i 

HALAMAN PERNYATAAN KARYA SENDIRI ............................................. ii 

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

KATA PENGANTAR ...........................................................................................iv 

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

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

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

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

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

DAFTAR TABEL ...............................................................................................xvi 

DAFTAR LAMPIRAN .................................................................................... xviii 

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

PENDAHULUAN ................................................................................................... 1 

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

1.2. Perumusan Masalah .................................................................................. 6 

1.3. Tujuan Penelitian ...................................................................................... 6 

1.4. Manfaat Penelitian .................................................................................... 7 

1.5. Batasan Penelitian .................................................................................... 7 

BAB II ..................................................................................................................... 8 

TINJAUAN PUSTAKA ......................................................................................... 8 

2.1. Teori Penelitian Terkait ............................................................................ 8 

2.1.1. Internet Service Provider (ISP) .......................................................... 8 

2.1.2. Quality of Service (QoS) .................................................................... 8 

2.1.3. Delay (Latency) .................................................................................. 9 

2.1.4. Packet Loss ........................................................................................ 9 

2.1.5. Jitter ................................................................................................. 10 

2.1.6. Throughput ....................................................................................... 10 

2.1.7. Hierarchical Token Bucket (HTB) ................................................... 11 

2.1.8. Per Connection Queue (PCQ) ......................................................... 11 

2.1.9. Queue Tree ....................................................................................... 11

https://lib.mercubuana.ac.id



x 

 

2.1.10. Bandwidth ........................................................................................ 11 

2.1.11. Management Bandwidth................................................................... 12 

2.1.12. Mikrotik ............................................................................................ 12 

2.1.13. Winbox.............................................................................................. 12 

2.1.14. Wireshark ......................................................................................... 12 

2.2. Penelitian Terdahulu ............................................................................... 13 

BAB III .................................................................................................................. 20 

METODE PENELITIAN .................................................................................... 20 

3.1. Lokasi Penelitian .................................................................................... 20 

3.2. Sarana Pendukung .................................................................................. 20 

3.3. Teknik Pengumpulan Data ..................................................................... 22 

3.4. Diagram Alir Penelitian .......................................................................... 22 

BAB IV .................................................................................................................. 24 

HASIL DAN PEMBAHASAN ............................................................................ 24 

4.1. Penerapan Topologi Jaringan ................................................................. 24 

4.2. Perangkat Jaringan ................................................................................. 24 

4.2.1. Perangkat Keras (Hardware) ........................................................... 24 

4.2.2. Perangkat Lunak (Sofware) .............................................................. 28 

4.3. Konfigurasi Jaringan .............................................................................. 29 

4.3.1. Pembagian IP Address ..................................................................... 29 

4.3.2. Konfigurasi Router Mikrotik ........................................................... 30 

4.3.3. Konfigurasi Access Point ................................................................. 36 

4.4. Pengujian Jaringan ................................................................................. 38 

4.4.1. Hierarchical Token Bucket (HTB) ................................................... 38 

4.4.2. Per Connection Queue (PCQ) ......................................................... 46 

4.4.3. Queue Tree ....................................................................................... 55 

4.5. Hasil Perbandingan Pengujian Jaringan ................................................. 64 

4.5.1. Delay ................................................................................................ 65 

4.5.2. Packet Loss ...................................................................................... 67 

4.5.3. Jitter ................................................................................................. 68 

4.5.4. Throughput ....................................................................................... 71

https://lib.mercubuana.ac.id



xi 

 

BAB V .................................................................................................................... 76 

KESIMPULAN DAN SARAN ............................................................................ 76 

5.1. Kesimpulan ............................................................................................. 76 

5.2. Saran ....................................................................................................... 77 

DAFTAR PUSTAKA ........................................................................................... 79 

LAMPIRAN .......................................................................................................... 83 

 

 

https://lib.mercubuana.ac.id



xii 

 

DAFTAR GAMBAR 

Gambar 1. 1 Jumlah Unit Apartement di Jakarta (2018-2022) ............................... 2 

Gambar 1. 2 Distibusi Jumlah Apartemen di DKI Jakarta...................................... 2 

Gambar 1. 3 Pengguna Provide Seluler Terbanyak di Indonesia............................ 4 

Gambar 3. 1 Topologi Jaringan Untuk Penelitian ................................................. 21 

Gambar 3. 2 Tahapan Penelitian ........................................................................... 22 

Gambar 4. 1 Topologi Jaringan ............................................................................. 24 

Gambar 4. 2 Router Mikrotik ................................................................................ 25 

Gambar 4. 3 Access Point (TP-LINK) ................................................................... 26 

Gambar 4. 4 Kabel UTP ........................................................................................ 27 

Gambar 4. 5 Modem ISP ....................................................................................... 28 

Gambar 4. 6 Laptop............................................................................................... 28 

Gambar 4. 7 Winbox ............................................................................................. 29 

Gambar 4. 8 Wireshark ......................................................................................... 29 

Gambar 4. 9 Login ke Winbox .............................................................................. 30 

Gambar 4. 10 Dashboard Winbox ......................................................................... 31 

Gambar 4. 11 Setting Interface ............................................................................. 31 

Gambar 4. 12 Setting IP Address .......................................................................... 32 

Gambar 4. 13 DHCP Server .................................................................................. 32 

Gambar 4. 14 DHCP Client untuk Modem ISP .................................................... 32 

Gambar 4. 15 Konfigurasi Mangle -  General....................................................... 33 

Gambar 4. 16 Mangle – Action ............................................................................. 33 

Gambar 4. 17 Konfigurasi Mangle........................................................................ 34 

Gambar 4. 18 Konfigurasi Mangle........................................................................ 34 

Gambar 4. 19 Queue Parent.................................................................................. 35 

Gambar 4. 20 Queue Child ................................................................................... 35 

Gambar 4. 21 Hasil konfigursi Queue................................................................... 36 

Gambar 4. 22 Konfigurasi SSID ........................................................................... 37 

Gambar 4. 23 Konfigurasi Password .................................................................... 37 

Gambar 4. 24 Konfigurasi DHCP ......................................................................... 37 

Gambar 4. 25 HTB, Pagi, ke1, Indosat ................................................................. 38 

Gambar 4. 26 HTB, Pagi, ke1, Telkomsel ............................................................ 39

https://lib.mercubuana.ac.id



xiii 

 

Gambar 4. 27 HTB, Pagi, ke1, Smartften ............................................................. 39 

Gambar 4. 28 HTB, Siang, ke1, Indosat ............................................................... 39 

Gambar 4. 29 HTB, Siang, ke1, Telkomsel .......................................................... 39 

Gambar 4. 30 HTB, Siang, ke1, Smartften ........................................................... 40 

Gambar 4. 31 HTB, Sore, ke1, Indosat ................................................................. 40 

Gambar 4. 32 HTB, Sore, ke1, Telkomsel ............................................................ 40 

Gambar 4. 33 HTB, Sore, ke1, Smartfren ............................................................. 41 

Gambar 4. 34 HTB, Pagi, ke2, Indosat ................................................................. 41 

Gambar 4. 35 HTB, Pagi, ke2, Telkomsel ............................................................ 41 

Gambar 4. 36 HTB, Pagi, ke2, Smartfren ............................................................. 42 

Gambar 4. 37 HTB, Siang, ke2, Indosat ............................................................... 42 

Gambar 4. 38 HTB, Siang, ke2, Telkomsel .......................................................... 42 

Gambar 4. 39 HTB, Siang, ke2, Smartfren ........................................................... 43 

Gambar 4. 40 HTB, Sore, ke2, Indosat ................................................................. 43 

Gambar 4. 41 HTB, Sore, ke2, Telkomsel ............................................................ 43 

Gambar 4. 42 HTB, Sore, ke2, Smartfren ............................................................. 43 

Gambar 4. 43 HTB, Pagi, ke3, Indosat ................................................................. 44 

Gambar 4. 44 HTB, Pagi, ke3 Telkomsel ............................................................. 44 

Gambar 4. 45 HTB, Pagi, ke3 Smartfren .............................................................. 44 

Gambar 4. 46 HTB, Siang, ke3 Indosat ................................................................ 45 

Gambar 4. 47 HTB, Siang, ke3 Telkomsel ........................................................... 45 

Gambar 4. 48 HTB, Siang, ke3 Smartfren ............................................................ 45 

Gambar 4. 49 HTB, Sore, ke3 Indosat .................................................................. 46 

Gambar 4. 50 HTB, Sore, ke3 Telkomsel ............................................................. 46 

Gambar 4. 51 HTB, Sore, ke3 Smartfren .............................................................. 46 

Gambar 4. 52 PCQ, pagi, ke1 Indosat ................................................................... 47 

Gambar 4. 53 PCQ, pagi, ke1 Telkomsel ............................................................. 47 

Gambar 4. 54 PCQ, pagi, ke1 Smartfren .............................................................. 47 

Gambar 4. 55 PCQ, siang, ke1 Indosat ................................................................. 48 

Gambar 4. 56 PCQ, siang, ke1 Telkomsel ............................................................ 48 

Gambar 4. 57 PCQ, siang, ke1 Smartfren ............................................................. 48 

Gambar 4. 58 PCQ, Sore, ke1 Indosat .................................................................. 49

https://lib.mercubuana.ac.id



xiv 

 

Gambar 4. 59 PCQ, Sore, ke1 Telkomsel ............................................................. 49 

Gambar 4. 60 PCQ, Sore, ke1 Smartfren .............................................................. 49 

Gambar 4. 61 PCQ, pagi, ke2 Indosat ................................................................... 50 

Gambar 4. 62 PCQ, pagi, ke2 Telkomsel ............................................................. 50 

Gambar 4. 63 PCQ, pagi, ke2 Smartfren .............................................................. 50 

Gambar 4. 64 PCQ, Siang, ke2 Indosat ................................................................ 51 

Gambar 4. 65 PCQ, Siang, ke2 Telkomsel ........................................................... 51 

Gambar 4. 66 PCQ, Siang, ke2 Smartfren ............................................................ 51 

Gambar 4. 67 PCQ, Sore, ke2 Indosat .................................................................. 52 

Gambar 4. 68 PCQ, Sore, ke2 Telkomsel ............................................................. 52 

Gambar 4. 69 PCQ, Sore, ke2 Smartfren .............................................................. 52 

Gambar 4. 70 PCQ, Pagi, ke3 Indosat .................................................................. 53 

Gambar 4. 71 PCQ, Pagi, ke3 Telkomsel ............................................................. 53 

Gambar 4. 72 PCQ, Pagi, ke3 Smartfren .............................................................. 53 

Gambar 4. 73 PCQ, Siang, ke3 Indosat ................................................................ 54 

Gambar 4. 74 PCQ, Siang, ke3 Telkomsel ........................................................... 54 

Gambar 4. 75 PCQ, Siang, ke3 Smartfren ............................................................ 54 

Gambar 4. 76 PCQ, Sore, ke3 Indosat .................................................................. 55 

Gambar 4. 77 PCQ, Sore, ke3 Telkomsel ............................................................. 55 

Gambar 4. 78 PCQ, Sore, ke3 Smartfren .............................................................. 55 

Gambar 4. 79 Queue Tree , pagi, ke1 Indosat ....................................................... 56 

Gambar 4. 80 Queue Tree , pagi, ke1 Telkomsel.................................................. 56 

Gambar 4. 81 Queue Tree , pagi, ke1 Smartfren .................................................. 56 

Gambar 4. 82 Queue Tree , Siang, ke1 Indosat .................................................... 57 

Gambar 4. 83 Queue Tree , Siang, ke1 Telkomsel ............................................... 57 

Gambar 4. 84 Queue Tree , Siang, ke1 Smartfren ................................................ 57 

Gambar 4. 85 Queue Tree , Sore, ke1 Indosat ...................................................... 58 

Gambar 4. 86 Queue Tree , Sore, ke1 Telkomsel ................................................. 58 

Gambar 4. 87 Queue Tree , Sore, ke1 Smartfren .................................................. 58 

Gambar 4. 88 Queue Tree , pagi, ke2 Indosat ....................................................... 59 

Gambar 4. 89 Queue Tree , pagi, ke2 Telkomsel.................................................. 59 

Gambar 4. 90 Queue Tree , pagi, ke2 Smartfren .................................................. 59

https://lib.mercubuana.ac.id



xv 

 

Gambar 4. 91 Queue Tree , Siang, ke2 Indosat .................................................... 60 

Gambar 4. 92 Queue Tree , Siang, ke2 Telkomsel ............................................... 60 

Gambar 4. 93 Queue Tree , Siang, ke2 Smartfren ................................................ 60 

Gambar 4. 94 Queue Tree , Sore, ke2 Indosat ...................................................... 61 

Gambar 4. 95 Queue Tree , Sore, ke2 Telkomsel ................................................. 61 

Gambar 4. 96 Queue Tree , Sore, ke2 Smartfren .................................................. 61 

Gambar 4. 97 Queue Tree , Pagi, ke3 Indosat ...................................................... 62 

Gambar 4. 98 Queue Tree , Pagi, ke3 Telkomsel ................................................. 62 

Gambar 4. 99 Queue Tree , Pagi, ke3 Smartfren .................................................. 62 

Gambar 4. 100 Queue Tree , Siang, ke3 Indosat .................................................. 63 

Gambar 4. 101 Queue Tree , Siang, ke3 Telkomsel ............................................. 63 

Gambar 4. 102 Queue Tree , Siang, ke3 Smartfren .............................................. 63 

Gambar 4. 103 Queue Tree , Sore, ke3 Indosat .................................................... 64 

Gambar 4. 104 Queue Tree , Sore, ke3 Telkomsel ............................................... 64 

Gambar 4. 105 Queue Tree , Sore, ke3 Smartfren ................................................ 64 

Gambar 4. 106 Hasil Pengukuran Delay di Metode HTB .................................... 65 

Gambar 4. 107 Hasil Pengukuran Delay dengan metode PCQ ............................. 66 

Gambar 4. 108 Hasil Pengukuran Delay dengan metode Queue Tree .................. 67 

Gambar 4. 109 Hasil Pengukuran Jitter di HTB ................................................... 69 

Gambar 4. 110 Hasil Pengukuran Jitter di Per Connection Queue (PCQ) ........... 70 

Gambar 4. 111 Hasil Pengukuran Jitter di Queue Tree ........................................ 71 

Gambar 4. 112 Hasil Pengukuran Throughput di HTB ........................................ 72 

Gambar 4. 113 Hasil Pengukuran Throughput di metode PCQ ............................ 73 

Gambar 4. 114 Hasil Pengukuran Throughput di Queue Tree.............................. 74 

 

 

https://lib.mercubuana.ac.id



xvi 

 

DAFTAR TABEL 

Tabel 1. 1 Kecepatan Upload dan Download ISP Tahun 2023 .............................. 4 

Tabel 1. 2 Hasil Pengukuran Awal ......................................................................... 5 

Tabel 2. 1 Kategori Delay ....................................................................................... 9 

Tabel 2. 2 Kategori Packet Loss ............................................................................. 9 

Tabel 2. 3 Kategori Jitter ...................................................................................... 10 

Tabel 2. 4 Kategori Throughput ............................................................................ 10 

Tabel 2. 5 Penelitian Terkait ................................................................................. 13 

Tabel 4. 1 Spesiafikasi Router Mikrotik ............................................................... 25 

Tabel 4. 2 Spesiafikasi Access Point..................................................................... 25 

Tabel 4. 3 Spesifikasi Kabel yang digunakan ....................................................... 26 

Tabel 4. 4 Spesifikasi Modem ISP ........................................................................ 27 

Tabel 4. 5 Spesifikasi Laptop yang digunakan ..................................................... 28 

Tabel 4. 6 Pembagian IP Address ......................................................................... 30 

Tabel 4. 7 Hasil Pengujian Pertama, Metode HTB di Pagi Hari........................... 39 

Tabel 4. 8 Hasil Pengujian Pertama, Metode HTB di Siang Hari......................... 40 

Tabel 4. 9 Hasil Pengujian Pertama, Metode HTB di Sore Hari .......................... 41 

Tabel 4. 10 Hasil Pengujian Kedua, Metode HTB di Pagi Hari ........................... 42 

Tabel 4. 11 Hasil Pengujian Kedua Metode HTB di Siang Hari .......................... 43 

Tabel 4. 12 Hasil Pengujian Kedua, Metode HTB di Sore Hari ........................... 44 

Tabel 4. 13 Hasil Pengujian Ketiga, Metode HTB di Pagi Hari ........................... 44 

Tabel 4. 14 Hasil Pengujian Ketiga, Metode HTB di Siang Hari ......................... 45 

Tabel 4. 15 Hasil Pengujian Ketiga, Metode  HTB di Sore Hari .......................... 46 

Tabel 4. 16 Hasil Pengujian Pertama, PCQ di Pagi Hari ...................................... 47 

Tabel 4. 17 Hasil Pengujian Pertama, Metode PCQ di Siang Hari ....................... 48 

Tabel 4. 18 Hasil Pengujian Pertama, Metode PCQ di Sore Hari......................... 49 

Tabel 4. 19 Hasil Pengujian Kedua, Metode PCQ di Pagi hari ............................ 50 

Tabel 4. 20 Hasil Pengujian Kedua, Metode PCQ di Siang Hari ......................... 51 

Tabel 4. 21 Hasil Pengujian Kedua, Metode PCQ di Sore Hari ........................... 52 

Tabel 4. 22 Hasil Pengujian Ketiga, Metode PCQ di Pagi Hari ........................... 53 

Tabel 4. 23 Hasil Pengujian Ketiga, Metode PCQ di Siang Hari ......................... 54 

Tabel 4. 24 Hasil Pengujian Ketiga, Metode PCQ di Sore Hari ........................... 55

https://lib.mercubuana.ac.id



xvii 

 

Tabel 4. 25 Hasil Pengujian Pertama, Metode Queue Tree di Pagi Hari .............. 56 

Tabel 4. 26 Hasil Pengujian Pertama, Metode Queue Tree di Siang Hari ............ 57 

Tabel 4. 27 Hasil Pengujian Pertama, Metode Queue Tree di Sore Hari.............. 58 

Tabel 4. 28 Hasil Pengujian Kedua, Metode Queue Tree di Pagi Hari ................ 59 

Tabel 4. 29 Hasil Pengujian Kedua, Metode Queue Tree di Siang Hari .............. 60 

Tabel 4. 30 Hasil Pengujian Kedua, Metode Queue Tree di Sore Hari ................ 61 

Tabel 4. 31 Hasil Pengujian Ketiga, Metode Queue Tree di Pagi Hari ................ 62 

Tabel 4. 32 Hasil Pengujian Ketiga, Metode Queue Tree di Siang Hari .............. 63 

Tabel 4. 33 Hasil Pengujian Ketiga, Metode Queue Tree di Sore Hari ................ 64 

Tabel 4. 34 Hasil Delay dengan Metode HTB ...................................................... 65 

Tabel 4. 35 Hasil Delay Per Connection Queue (PCQ) ........................................ 66 

Tabel 4. 36 Hasil Delay metode Queue Tree ........................................................ 67 

Tabel 4. 37 Hasil Packet Loss Metode HTB ......................................................... 67 

Tabel 4. 38 Hasil Packet Loss di metode Per Connection Queue (PCQ) ............. 68 

Tabel 4. 39 Hasil Packet Loss di Metode Queue Tree .......................................... 68 

Tabel 4. 40 Hasil Jitter di Metode HTB ............................................................... 68 

Tabel 4. 41 Hasil Jitter di Metode Per Connection Queue (PCQ) ....................... 69 

Tabel 4. 42 Hasil Jitter di Metode Queue Tree ..................................................... 70 

Tabel 4. 43 Hasil Throughput di Metode HTB ..................................................... 71 

Tabel 4. 44 Hasil Throughput di metode Per Connection Queue (PCQ) ............. 72 

Tabel 4. 45 Hasil Throughput di metode Queue Tree ........................................... 73 

Tabel 4. 46 Average Hasil Pengujian Menggunakan Metode HTB...................... 74 

Tabel 4. 47 Average Hasil Pengujian Menggunakan Metode PCQ ...................... 75 

Tabel 4. 48 Average Hasil Pengujian Menggunakan Metode Queue Tree ........... 75 

 

 

 

https://lib.mercubuana.ac.id



xviii 

 

 DAFTAR LAMPIRAN 

Lampiran 1 Kartu Asistensi .................................................................................. 83 

Lampiran 2 Curriculum Vitae ............................................................................... 84 

Lampiran 3 Surat Pernyataan ................................................................................ 85 

Lampiran 4 Surat Pengalihan Hak Cipta ............................................................... 87 

Lampiran 5 Sertifikat BNSP ................................................................................. 88 

Lampiran 6 Form Revisi Dosen Penguji ............................................................... 89 

Lampiran 7 Lembar Persetujuan Dosen Pembimbing .......................................... 91 

Lampiran 8 Hasil Cek Turnitin ............................................................................. 92 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://lib.mercubuana.ac.id




