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ABSTRAK 

 

Pengelolaan jadwal penggunaan laboratorium komputer di lingkungan perguruan 

tinggi sering kali menghadapi berbagai kendala, seperti benturan jadwal, 

ketidaksesuaian ruangan, serta kurangnya efisiensi alokasi ruang. Penelitian ini 

bertujuan untuk mengembangkan sistem manajemen ruangan laboratorium 

berbasis web dengan menerapkan algoritma timetabling guna menghasilkan 

jadwal otomatis yang optimal. Algoritma ini memperhitungkan berbagai 

parameter seperti ketersediaan ruang, jumlah SKS, jenis mata kuliah 

(teori/praktik), serta permintaan khusus dari dosen. Sistem yang dikembangkan 

menggunakan framework CodeIgniter 3 dan basis data MySQL. Hasil pengujian 

menunjukkan bahwa sistem mampu menghasilkan jadwal yang efisien, 

meminimalkan konflik, serta dapat disesuaikan dengan kebutuhan pengguna. 

Dengan adanya SMARTLAB, diharapkan proses penjadwalan laboratorium 

komputer menjadi lebih efektif, terstruktur, dan akurat. 

 

Kata kunci: Timetabling, Manajemen Ruangan, SmartLab, Jadwal Otomatis, 

CodeIgniter.      



ix 

 

DAFTAR ISI 

Halaman    
PERNYATAAN PENULIS .................................................................................... i 

LEMBAR PENGESAHAN SKRIPSI .................... Error! Bookmark not defined. 

SKRIPSI .................................................................... Error! Bookmark not defined. 

LEMBAR PERSEMBAHAN ............................................................................... ii 

KATA PENGANTAR ........................................................................................... vi 

ABSTRAK .......................................................................................................... viii 

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

DAFTAR GAMBAR .......................................................................................... xiii 

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

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

I.1 Latar Belakang ........................................................................................ 1 

I.2 Rumusan Masalah ................................................................................... 2 

I.3 Batasan Masalah...................................................................................... 2 

I.4 Maksud dan Tujuan ................................................................................. 3 

I.5 Manfaat Penelitian .................................................................................. 4 

I.6 Metodologi Penelitian ............................................................................. 4 

I.7 Sistematika Penulisan ............................................................................. 6 

BAB II LANDASAN TEORI ............................................................................... 8 

II.1 Sistem Informasi Manajemen ................................................................. 8 

II.1.1 Pengertian Sistem ............................................................................ 8 

II.1.2 Pengertian Informasi ....................................................................... 8 

II.1.3 Pengertian Manejemen .................................................................... 8 

II.2 Manajemen Laboratorium Komputer ...................................................... 8 

II.3 Timetabling ........................................................................................... 10 

II.3.1 Pengertian Timetabling ................................................................. 10 

II.3.2 Kompleksitas Masalah Timetabling ............................................... 11 

II.3.3 Jenis Constraint pada Timetabling ................................................. 11 



x 

 

II.3.4 Model Matematis Timetabling ...................................................... 13 

II.3.5 Pencocokan Lab Berdasarkan Aplikasi dan Spesifikasi................ 13 

II.3.6 Algoritma Timetabling dalam SmartLab ...................................... 16 

II.3.7 Flowchart Proses Timetabling ....................................................... 16 

II.3.8 Penanganan Permintaan Khusus dan Kelas Gabungan ................. 17 

II.3.9 Evaluasi Jadwal ............................................................................. 17 

II.4 SMARTLAB ......................................................................................... 18 

II.4.1 Pengertian SMARTLAB ............................................................... 18 

II.4.2 Karakteristik SMARTLAB ........................................................... 18 

II.4.3 Implementasi SMARTLAB dalam Pembelajaran ......................... 18 

II.4.4 Keunggulan Penggunaan SMARTLAB ........................................ 19 

II.4.5 Tantangan dalam Implementasi SMARTLAB .............................. 19 

II.5 Metode Pengembangan Sistem ............................................................. 20 

II.6 Teknologi Pendukung ............................................................................ 20 

II.6.1 Visual Studio Code ........................................................................ 20 

II.6.2 Php ................................................................................................ 21 

II.6.3 Html .............................................................................................. 21 

II.6.4 Css ................................................................................................. 21 

II.6.5 Javascript ....................................................................................... 21 

II.6.6 Mysql ............................................................................................ 21 

II.6.7 Xampp ........................................................................................... 21 

II.6.8 Database ........................................................................................ 21 

II.7 Perancangan Sistem .............................................................................. 22 

II.7.1 Use Case Diagram ......................................................................... 22 

II.7.2 Class Diagram ............................................................................... 22 

II.7.3 Activity Diagram ........................................................................... 22 



xi 

 

II.8 Penelitian Terdahulu yang Relevan ....................................................... 22 

II.8.1 Penjadwalan Kuliah Menggunakan Algoritma Genetika (Genetic 

Algorithm – GA) ........................................................................................... 22 

II.8.2 Pencocokan & Penjadwalan Laboratorium ................................... 23 

BAB III GAMBARAN UMUM.......................................................................... 24 

III.1 Fakultas Ilmu Komputer ....................................................................... 24 

III.1.1 Profil Fakultas Ilmu Komputer ..................................................... 27 

III.1.2 Struktur Organisasi Fakultas Ilmu Komputer ............................... 30 

III.2 Laboratorium Komputer........................................................................ 30 

III.2.1 Sekilas Laboratorium Komputer ................................................... 30 

III.2.2 Sekilas Tentang Assisten Laboratorium ........................................ 31 

III.2.3 Struktur Organisasi Laboratorium Komputer ............................... 31 

III.2.4 Denah Laboratorium Komputer .................................................... 32 

BAB IV ANALISIS DAN PERANCANGAN ................................................... 32 

IV.1 Analisis sistem ...................................................................................... 32 

IV.2 Analisis kebutuhan ................................................................................ 32 

IV.2.1 Kebutuhan fungsional (Functional Requirements) ....................... 33 

IV.2.2 Kebutuhan non-fungsional (Non-Functional Requirements) ........ 34 

IV.3 Analisis sumber daya ............................................................................ 34 

IV.4 Uml ........................................................................................................ 62 

IV.5 Perancangan interface ........................................................................... 68 

IV.6 Perancangan database............................................................................ 86 

IV.7 Implementasi algoritma timetabling ..................................................... 95 

IV.8 Perhitungan manual timetabling dalam SMARTLAB .......................... 97 

IV.8.1 Rumus evaluasi Constraint ............................................................ 97 

IV.8.2 Rumus skor kecocokan aplikasi & skor kecocokan spesifikasi .... 98 

BAB V IMPLEMENTASI SISTEM ................................................................ 104 



xii 

 

V.1 Implementasi Sistem ............................................................................ 116 

V.2 Spesifikasi Perangkat ........................................................................... 116 

V.2.1 Spesifikasi perangkat keras (Hardware)....................................... 116 

V.2.2 Spesifikasi perangkat lunak (Software) ....................................... 117 

V.3 Implementasi Algoritma Dalam Sistem ............................................... 117 

V.3.1 Alur Proses Algoritma .................................................................. 117 

V.3.2 Perhitungan Spesifikasi dan Aplikasi dalam Sistem .................... 119 

V.4 Implementasi Basis Data ..................................................................... 122 

V.5 Implementasi Antarmuka Sistem Smartlab ......................................... 122 

V.4.1 Utama .......................................................................................... 122 

V.4.2 Admin .......................................................................................... 124 

V.4.3 Dosen .......................................................................................... 139 

V.4.4 Mahasiswa ................................................................................... 142 

V.6 Pengujian ............................................................................................. 146 

V.6.1 Pengujian Black Box ................................................................... 147 

V.6.2 Pengujian White Box .................................................................. 149 

V.6.3 Kesimpulan pengujian ................................................................. 150 

BAB VI PENUTUP ........................................................................................... 152 

VI.1 Kesimpulan ......................................................................................... 152 

VI.2 Saran .................................................................................................... 152 

DAFTAR PUSTAKA......................................................................................... 154 

 

  



xiii 

 

DAFTAR GAMBAR 

Gambar I . 1 Alur metodologi penelitian ...................................................................... 5 

Gambar II .  1 Two sets with Jaccard similarity 3/8 .................................................... 15 

Gambar II .  2 Flowchart Proses Algoritma Timetabling SmartLab ........................... 17  

Gambar III. 1 Struktur organisasi Fakultas Ilmu Komputer ....................................... 30 

Gambar III. 2 Laboratorium Fakultas Ilmu Komputer................................................ 31 

Gambar III. 3 Struktur organisasi Laboratorium Komputer ....................................... 31 

Gambar III. 4  Denah Laboratorium Komputer .......................................................... 32 

Gambar IV. 1 Use case Admin .................................................................................... 63 

Gambar IV. 2 Use case Dosen ..................................................................................... 64 

Gambar IV. 3 Use case Mahasiswa ............................................................................. 64 

Gambar IV. 4 Activity Diagram Login ........................................................................ 65 

Gambar IV. 5 Activity Diagram Daftar ....................................................................... 66 

Gambar IV. 6 Activity Diagram Membuat Jadwal ...................................................... 66 

Gambar IV. 7 Activity Diagram Dosen Melihat dan Mengelola Jadwal ..................... 67 

Gambar IV. 8 Activity Diagram unduh atau cetak laporan jadwal ............................. 67 

Gambar IV. 9 Diagram class ....................................................................................... 68 

Gambar IV. 10 Interface Homepage ............................................................................ 69 

Gambar IV. 11 Interface halaman login ...................................................................... 70 

Gambar IV. 12 Interface halaman daftar ..................................................................... 71 

Gambar IV. 13 Interface halaman dashboard Admin .................................................. 71 

Gambar IV. 14 Interface halaman Role ....................................................................... 72 

Gambar IV. 15 Interface halaman aktifasi user ........................................................... 73 

Gambar IV. 16 Interface halaman Inventaris .............................................................. 73 

Gambar IV. 17 Interface halaman profil ..................................................................... 74 

Gambar IV. 18 Interface halaman edit profil .............................................................. 74 

Gambar IV. 19 Interface halaman menu manajemen .................................................. 75 

Gambar IV. 20 Interface halaman sub menu manajemen ........................................... 75 

Gambar IV. 21 Interface halaman peminjaman barang ............................................... 76 

Gambar IV. 22 Interface halaman pengembalian barang ............................................ 76 

Gambar IV. 23 Interface halaman permintaan aplikasi ............................................... 77 

Gambar IV. 24 Interface halaman daftar ruangan ....................................................... 77 



xiv 

 

Gambar IV. 25 Interface halaman daftar spesifikasi komputer ................................... 78 

Gambar IV. 26 Interface halaman daftar relasi aplikasi .............................................. 78 

Gambar IV. 27 Interface halaman daftar mata kuliah ................................................. 79 

Gambar IV. 28 Interface halaman daftar kelas ............................................................ 79 

Gambar IV. 29 Interface halaman daftar kebutuhan minimal aplikasi ........................ 80 

Gambar IV. 30 Interface halaman daftar kebutuhan minimal spesifikasi ................... 80 

Gambar IV. 31 Interface halaman pencocokan lab ..................................................... 81 

Gambar IV. 32 Interface halaman buat jadwal perkuliahan ........................................ 81 

Gambar IV. 33 Interface halaman konfigurasi homepage ........................................... 82 

Gambar IV. 34 Interface halaman laporan .................................................................. 82 

Gambar IV. 35 Interface halaman Chat – Pengguna ................................................... 83 

Gambar IV. 36 Interface halaman lihat jadwal kelas .................................................. 83 

Gambar IV. 37 interface halaman permintaan aplikasi ............................................... 84 

Gambar IV. 38 interface halaman jadwal saya ............................................................ 84 

Gambar IV. 39 interface halaman jadwal semua kelas................................................ 85 

Gambar IV. 40 interface halaman krs .......................................................................... 85 

Gambar IV. 41 jadwal krs ............................................................................................ 86 

Gambar V . 1 Implementasi basis data ...................................................................... 122 

Gambar V . 2 Dashboard SMARTLAB .................................................................... 124 

Gambar V . 3 Tampilan halaman login ..................................................................... 125 

Gambar V . 4 Tampilan halaman dashboard ............................................................. 125 

Gambar V . 5 Tampilan halaman role ....................................................................... 126 

Gambar V . 6 Tampilan halaman inventaris .............................................................. 126 

Gambar V . 7 Tampilan halaman profil ..................................................................... 127 

Gambar V . 8 Tampilan halaman edit profil .............................................................. 127 

Gambar V . 9 Tampilan halaman menu manajemen ................................................. 128 

Gambar V . 10 Tampilan halaman subMenu manajemen ......................................... 128 

Gambar V . 11 Tampilan halaman peminjaman ........................................................ 129 

Gambar V . 12 Tampilan halaman pengembalian ..................................................... 129 

Gambar V . 13 Tampilan halaman permintaan aplikasi ............................................ 130 

Gambar V . 14 Tampilan halaman layanan chat ....................................................... 130 

Gambar V . 15 Tampilan halaman daftar ruangan .................................................... 131 



xv 

 

Gambar V . 16 Tampilan halaman spesifikasi komputer .......................................... 131 

Gambar V . 17 Tampilan halaman relasi aplikasi ..................................................... 132 

Gambar V . 18 Tampilan halaman aplikasi komputer ............................................... 132 

Gambar V . 19 Tampilan halaman mata kuliah ......................................................... 133 

Gambar V . 20 Tampilan halaman daftar dosen ........................................................ 133 

Gambar V . 21 Tampilan halaman waktu kuliah ....................................................... 134 

Gambar V . 22 Tampilan halaman kebutuhan aplikasi ............................................. 134 

Gambar V . 23 Tampilan halaman kebutuhan spesifikasi ......................................... 135 

Gambar V . 24 Tampilan halaman cocokkan lab (rule-based) .................................. 135 

Gambar V . 25 Tampilan halaman cocokkan lab ...................................................... 136 

Gambar V . 26 Tampilan halaman buat jadwal ......................................................... 136 

Gambar V . 27 Tampilan halaman konfigurasi navbar ............................................. 137 

Gambar V . 28 Tampilan halaman konfigurasi konten sejarah ................................. 137 

Gambar V . 29 Tampilan halaman laporan aktivitas lab ........................................... 138 

Gambar V . 30 Tampilan halaman laporan efesiesi lab ............................................. 138 

Gambar V . 31 Tampilan halaman laporan ketersediaan ........................................... 139 

Gambar V . 32 Tampilan halaman login ................................................................... 139 

Gambar V . 33 Tampilan halaman daftar .................................................................. 140 

Gambar V . 34 Tampilan halaman profil ................................................................... 140 

Gambar V . 35 Tampilan halaman edit profil ............................................................ 141 

Gambar V . 36 Tampilan halaman layanan chat ....................................................... 141 

Gambar V . 37 Tampilan halaman permintaan aplikasi ............................................ 142 

Gambar V . 38 Tampilan halaman login - mahasiswa .............................................. 142 

Gambar V . 39 Tampilan halaman daftar - mahasiswa ............................................. 143 

Gambar V . 40 Tampilan halaman profil - mahasiswa .............................................. 143 

Gambar V . 41 Tampilan halaman edit profil - mahasiswa ....................................... 144 

Gambar V . 42 Tampilan halaman jadwal saya ......................................................... 144 

Gambar V . 43 Tampilan halaman jadwal semua kelas ............................................ 145 

Gambar V . 44 Tampilan halaman ruangan aktif ...................................................... 145 

Gambar V . 45 Tampilan halaman KRS .................................................................... 146 

Gambar V . 46 Tampilan halaman jadwal KRS ........................................................ 146 

 



xvi 

 

DAFTAR TABEL 

Tabel II. 1 Interpretasi Skor ........................................................................................ 16 

Tabel IV. 1 Aplikasi dan spesifikasi komputer Laboratorium A ........................... 35 

Tabel IV. 2 Aplikasi dan spesifikasi komputer Laboratorium B ........................... 47 

Tabel IV. 3 Daftar nama dosen .............................................................................. 59 

Tabel IV. 4 Daftar Mata Kuliah ............................................................................. 59 

Tabel IV. 5 Tabel aplikasi ...................................................................................... 86 

Tabel IV. 6 Tabel chat_messages ........................................................................... 87 

Tabel IV. 7 Tabel dosen ......................................................................................... 87 

Tabel IV. 8 Tabel dosen_mata_kuliah ................................................................... 87 

Tabel IV. 9 Tabel Kelas ......................................................................................... 88 

Tabel IV. 10 Tabel komputer_aplikasi ................................................................... 88 

Tabel IV. 11 Tabel mata_kuliah ............................................................................. 89 

Tabel IV. 12 Tabel program_studi ......................................................................... 89 

Tabel IV. 13 Tabel role .......................................................................................... 89 

Tabel IV. 14 Tabel ruangan .................................................................................... 90 

Tabel IV. 15 Tabel spesifikasi ................................................................................ 90 

Tabel IV. 16 Tabel user .......................................................................................... 91 

Tabel IV. 17 Tabel user_access_menu ................................................................... 91 

Tabel IV. 18 Tabel user_menu ............................................................................... 91 

Tabel IV. 19 Tabel user_sub_menu ....................................................................... 92 

Tabel IV. 20 Tabel mata_kuliah_aplikasi .............................................................. 92 

Tabel IV. 21 Tabel mata_kuliah_spesifikasi_minimal .......................................... 93 

Tabel IV. 22 Tabel pencocokan_lab ...................................................................... 93 

Tabel IV. 23 Tabel permintaan_aplikasi ................................................................ 94 

Tabel IV. 24 Tabel permintaan_aplikasi_detail ..................................................... 94 

Tabel IV. 25 Perhitungan hard constraint .............................................................. 97 

Tabel IV. 26 Perhitungan soft constraint ............................................................... 97 

Tabel IV. 27 Kesimpulan perhitungan salah satu mata kuliah ............................ 103 

Tabel V. 1 Spesifikasi minimal perangkat keras ....................................................... 116 

Tabel V. 2 Spesifikasi minimal perangkat lunak ....................................................... 117 

Tabel V. 3 Banding data lab....................................................................................... 120 



xvii 

 

Tabel V. 4 Perhitungan Jaccard Similarity ................................................................ 120 

Tabel V. 5 Perhitungan Kecocokan Spesifikasi ......................................................... 121 

Tabel V. 6 Skor Total dan Interpretasi ....................................................................... 121 

Tabel V. 7 Pengujian black box pada SMARTLAB .................................................. 147 

Tabel V. 8 Pengujian white box pada SMARTLAB .................................................. 149 

 

 



154 

 

DAFTAR PUSTAKA 

Alfarizi, S., Studi, P., Guru, P., Dasar, S., Keguruan, F., & Pendidikan, D. I. (2023). 

PENGEMBANGAN MEDIA PEMBELAJARAN INTERAKTIF BERBASIS 

APLIKASI MENGGUNAKAN SMART APPS CREATOR PADA MATERI CIRI-

CIRI MAKHLUK HIDUP DI KELAS III SDN 11 INDRALAYA SKRIPSI oleh. 

El-Haleem, A. M. A., Anany, M. G., Elmesalawy, M. M., & Bakr, E. S. E.-D. (2023). 

A Matching Game-Based Laboratory Learning System for Resources 

Management in Remote Laboratories. IEEE Access, 11(1), 6246–6260. 

https://doi.org/10.1109/ACCESS.2023.3236578 

Fitriani Dwi Ramadhani, Umi Salamah, Mokhamad Yusron Rafi, Kirey Karmila 

Abdul Rahman, & Perani Rosyani, S. Kom. , M. K. (2021). PERANCANGAN 

SISTEM INFORMASI PENJADWALAN MATA KULIAH MENGGUNAKAN 

ALGORITMA GENETIKA BERBASIS WEB. Vol. 1 No. 3 (2020): JATIMIKA. 

Jure Leskovec, Anand Rajaraman, & Jeffrey D. Ullman. (2014). Mining of 

Massive Datasets (2nd ed.). Cambridge University Press. 

Komang Setemen. (2010). IMPLEMENTASI ALGORITMA GENETIKA DALAM 

PENGEMBANGAN SISTEM APLIKASI PENJADWALAN KULIAH. 

https://doi.org/https://doi.org/10.23887/ika.v8i1.156 

Rahmiati. (2022). PENGEMBANGAN MEDIA PEMBELAJARAN MOBILE 

LEARNING BERBASIS SMART APPS CREATOR PADA MATERI 

MOMENTUM DAN IMPULS. UIN Ar-Raniry. 

Safira Armah, & Rayyan Firdaus. (2024). Konsep Dan Penerapan Sistem 

Informasi Manajemen. Jurnal Inovasi Manajemen, Kewirausahaan, Bisnis 

Dan Digital, 1(3), 50–56. https://doi.org/10.61132/jimakebidi.v1i3.192 

Sari, Y., Alkaff, M., Wijaya, E. S., Soraya, S., & Kartikasari, D. P. (2019). 

OPTIMASI PENJADWALAN MATA KULIAH MENGGUNAKAN METODE 

ALGORITMA GENETIKA DENGAN TEKNIK TOURNAMENT SELECTION. 

6(1), 85–92. https://doi.org/10.25126/jtiik.201961262 

SLAMET HARIYANTO. (2016). SISTEM INFORMASI MANAJEMEN. Elektronik 

Universitas Tulungagung, 1–5. 

Supriadi. (2017). Pengelolaan Laboratorium Komputer di Sekolah Menengah. 

Wardhana, A. (2022). SISTEM INFORMASI MANAJEMEN. 

https://www.researchgate.net/publication/359982571 



155 

 

 

 

Wren, A., & Management, C. (1996). Scheduling, Timetabling and Rostering-A 

Special Relationship? 

Yaoye Li, Esche, S. K., & Chassapis, C. (2008). A scheduling system for shared 

online laboratory resources. 2008 38th Annual Frontiers in Education 

Conference, T2B-1-T2B-6. https://doi.org/10.1109/FIE.2008.4720253 

  

 


