DAFTAR ISI

DAFTAR IS ..ttt ettt X
DAFTAR TABEL......ooiiiiii ettt Xi
DAFTAR GAMBAR ..ottt xiii
BAB I PENDAHULUAN .....c.ooiiiiieteeeee ettt st eneas 1
1.1 Latar Belakang.........ccccoveviieiieiieeiieiecceee et 1
1.2 Rumusan Masalah.............coooiiiiiiii e 4
1.3 Tujuan Penelitian...........cccveeeiieiieiiieniieeieeeie ettt 5
1.4  Manfaat Penelitian..........ccoooiiiiiiiiiiiiie e 5
1.5  Batasan Masalah.........coccooiiiiiiiniiiiiiiice e 6
BAB II LANDASAN TEORI ..ottt 1
2.1  Konsep Dasar Game Multiplayer .............cccoeeveevceeceenoiesieniienieaeeene 1
2.1.1 Arsitektur Jaringan dalam Game Multiplayer ..............cccoueeecuveevveeennnenn. 1
2.1.2  Metrik Performa Game Multiplayer ................ccccocevvevveeneevcnscnenncnnne. 2
2.2 ATSIHEKIUT ClIENI-SEIVEF ....ccueeeieieeieieeeeee et 3
2.3 ATSIHEKIUT Peer-10-Peer ..........ccccouvuiiiiiiiiiiieieeieeeeeeee e 4
2.4 Pengujian APLKASI.....cccveviieiiiiiieeiiee et 5
2.4.1  BlACk BOX TESTING .....veeeeeeeee et eeavaeeenee s 6
2.4.2  Boundary Value ANGLYSIS .........ccoueeueecieiiiiiieiieeieeeee e 7
2.5 AL Of tRE ATE oottt 8
2.5.1  Literature REVIEW.........cccccueiiiiiiiiiiiiiiieeiee ettt 12
2.5.2 Matriks Penelitian..........ccoceveeiiiiiinieiiiiieseeeee e 26
2.5.3 Gap Penelitian........cccooouiiiiiiiiiiesiee e 28
BAB III METODOLOGI .....c.coiiiiiiieiteieeteseee ettt 1
3.1 Tahapan Penelitian...........ccceeveiieiiiieciiceeeee e 1
3.2 Analisa Kebutuhan .........ccooceiiiiiiiiiiinieneeeceseee e 5
3.2.1 Metode Pengembangan Game............ccceeeruireniieeniieeenieeenieeeeveeeivee s 6
3.2.2 Kebutuhan ArsiteKtUr.........cocoviiiiiiiiiiinieienieeeeeeeee e 7
3.2.3 Kebutuhan Perangkat Keras ..........ccceeoiiiiiiiieniiieiiecee e 9
3.2.4 Kebutuhan Perangkat Lunak ........c..cccccociniiiiniiniininiincnenicneeee 12
3.3  Lingkungan Pengujian dan Skenario Eksperimen............c.ccccoeeevrenneenn. 15



34 Evaluasi PerfOrma.. ... ..o oot e e 18

BAB IV HASIL DAN PEMBAHASAN.......cooiiitrteeeeseee ettt 1
4.1 Pengembangan Game..........cccueevueerieeiiienieeiienieeieeeeeereesaeeseeeseenseesnneenens 1
A1 T COMCEPL .ttt ettt et s e s 1
B1.2 DIOSIGH ..ottt ettt ettt et ettt ettt e e e s 5
4.1.3 Material COIIECHING ............ooeeeeeeeieeeeieeeeieeeeee e see e e 30
A1 4 ASSEMBLY ...t 32
BU1.5 TOSHING ettt et ettt e e et e e e e e et e e s aaeaeeas 53
A.1.6 DiSIFIDULITG ..ottt ettt s 61
4.2 Hasil Pengukuran Performa Jaringan...........c.ccoocvveviieeniiecniieeenieeeiee e, 63
4.2.1 Pengukuran Kondisi Jaringan............ccccceeeeveeeriieeniiee e 64
4.2.2 Skenario 2 PemMain.........ccouevierieeiieieniieieeie et 67
4.2.3 SKenario 5 PemMaiN.......c.c.eeiiiiiiiiieiieeiee ettt 73
4.3 Hasil Pengukuran Sumber Daya Sistem...........cccoecveeeiieniiienieniieieeieee, 80
4.3.1 SKenario 2 PemMaiN.......ccc.ceiuiiiiiiiieiieeiee ettt s 80
4.3.2 Skenario 5 Pemain.........cccevieriiiiiiiniieeniesceeeeeee e 83
4.3.3 Pengukuran Sumber Daya Server..........cccccvvveriieeriieeeeiie e 85
4.4 Evaluasi Performa Arsitektur ..........cooccooiiiiiiiiiiiiieee e 87
4.4.1 Perbandingan Parameter Jaringan ............cccoeceeevveeniieniiienieeiieenieeeie e 87
4.4.2 Perbandingan Penggunaan Sumber Daya Sistem............cccceevveeenveennnen. 92
4.4.3 Analisis Pengaruh Jumlah Pemain Terhadap Performa......................... 101
4.4.4 Keterkaitan Antar Variabel ...........ccoooiiiiiiiiiiiiiieecee 104
4.4.5 Kesesuaian Hasil dengan Teori Arsitektur Jaringan.............ccccceeuneeneee. 109
4.4.6 Kelebihan dan Kekurangan Arsitektur ...........ccccoeeveeeiiieniiieniieeeieeee 111
4.4.7 Rekomendasi Arsitektur untuk Game Multiplayer Lokal ...................... 116

BAB V KESIMPULAN DAN SARAN ....ooiiiiiieteeee et 1
ST KeSIMPUIAN....c.iiiiiiiiiiice e 1
5.2 SATAN ...ttt 3

DAFTAR PUSTAKA ...ttt ettt eneas 1



DAFTAR TABEL

Tabel 2.1 Literature ReVIEW .......cc.eeiiiiiiiiiiiiiieieeeeee e II-12
Tabel 2.2 Matriks Penelitian ............cccoceeeiiiiriiiiiieniecieeiecieeee e II-26
Tabel 3.1 Spesifikasi KOMPULET ......cc.coovuiiiiiiiiiiiiiieieeee e II-10
Tabel 3.2 Spesifikasi ROULET ........c.ccoiiiiiiiiiiiieiecieceeecee e II-11
Tabel 3.3 Kebutuhan Perangkat Lunaki..........c.coocoeiiiniiiiiiniiiceee, II-12
Tabel 3.4 Parameter dan Alat UKUT ........cccoeeviiieiiieeiieceeeee e II-15
Tabel 3.5 Variabel Penelitian...........cccevvierieeiieniieiieieeeeee e I11-16
Tabel 3.6 Skenario EKSPerimen............coccvveeiiieeiiieeciee e I1-17
Tabel 4.1 INPUt APIKAST ....eeeriiieeiieeeiee ettt V-2
Tabel 4.2 Proses APIKasT ......cocueeruiieiiiiiiiieeieeeee e IV-3
Tabel 4.3 Output APIKAST ..ccceveieeiiieciie e V-3
Tabel 4.4 Target Platform..........coooveeiiiiiiiiiicieceeece e IV-5
Tabel 4.5 Desain Antarmuka ...........cccuveeeiiieiiieeiiie e V-7
Tabel 4.6 StOrybOard ..........oovciiieiiieecee e IV-8
Tabel 4.7 Desain Pemain.........c.cocueeeiieiiieniieiieeieee e V-9
Tabel 4.8 Atribut Pemain...........cccviiiiiieiiieeciieeeee e IV-11
Tabel 4.9 Sistem Menembak Pemain............ccceeviieiiieniieciienieeiiecieeee e IV-12
Tabel 4.10 Kontrol Pemain .............cccvieiiiiiiiieceieeiee e IV-13
Tabel 4.11 Posisi Spawn Pemain...........ccccccueeeiieriieiiieniieiieeieeeeeee e IV-14
Tabel 4.12 Desain MUSURN........ccocoiiiiiiiiieiccee e IV-14
Tabel 4.13 Enemy Tipe 1 ...oooovvieriiieiiieeee ettt IV-16
Tabel 4.14 ENemy TipPe 2 ..cccveeiieiiieiieeieeeie ettt IV-17
Tabel 4.15 Enemy Tipe 3 ....oooiiiiieiieeeee ettt IV-18
Tabel 4.16 ENemy TiPe 4 ....ccvvieeiiieiieeeiee ettt IV-19
Tabel 4.17 Sistem Menembak Musuh...........ccccooevieiiiiiieiiiiiiciececeeeeen IV-20
Tabel 4.18 Atribut Musuh BoOSS.......ccooiiiiiiiiiiiiieeeeeeeeeeen IV-21
Tabel 4.19 Sistem Spawn Gelombang ...........c.cccceeviieriieiiieniieeniecie e IV-22
Tabel 4.20 KOMPONEN SEIVET.....ccc.eeiiiiiiieiieiiieiie ettt 1V-24
Tabel 4.21 Komponen CHENt ..........cccueeriieeiiieeriie et IV-25
Tabel 4.22 Otoritas arsitektur P2P .........ccocciiiiiiiiiiiiieeeee e, IV-29
Tabel 4.23 ASSEt 2D ... IV-30
Tabel 4.24 ASSEE 3D ...ueieiieeiiieiieeeee ettt IV-31
Tabel 4.25 ASSEt AUAIO ....eovuiiiiieeiiieiie et IV-32
Tabel 4.26 Mekanisme Sinkronisasi Client SETver ...........cccccveeveeveerciieeneneenne. IV-33
Tabel 4.27 Setup Scene Client SErVer........ccoccveriieiiienieeiiieeieeeeeee e IV-34
Tabel 4.28 Setup Scene P2P......c..ooi ot 1V-44
Tabel 4.29 Pengujian Input Nama........cccoevieeiiiniiiiiienieeiieeie e IV-53
Tabel 4. 30 Pengujian Input IP Client Server..........cccoevveeviienieeiienieeeeeieenee. IV-55
Tabel 4.31 Pengujian Input IP P2P........cociiiiiiiiiie e IV-55
Tabel 4.32 Pengujian Jumlah Pemain Client Server..........cccccoevvevcveeniienneennen. IV-56

xi



Tabel 4.33 Pengujian Jumlah Pemain P2P............cccooiiiiiiiiiie IV-57

Tabel 4.34 Pengujian Sistem Kesehatan Pemain .........c..coccoooveviiiiiicniinennn. IV-58
Tabel 4.35 Pengujian Sistem Kesehatan Musuh Biasa ...........cccccceeveieeninnnnee. IV-59
Tabel 4.36 Pengujian SIstem Kesehatan Musuh BosS ..........ccccccvevvieiiennennen. IV-59
Tabel 4.37 Pengujian Wave SPAWNET ........cccevvereeiinieneenienieneeieeeenieeee s IV-60
Tabel 4.38 Ringkasan Distribusi .......c.c.ceccveeeriieeriieeiiee e IV-63
Tabel 4.39 Hasil Pengujian Ping ..........ccccooieiiiiiiiiiiiiniicieeceece e IV-65
Tabel 4.40 Hasil Pengukuran Performa Jaringan Skenario 2 Pemain.............. IV-67
Tabel 4.41 Hasil Pengukuran Performa Jaringan Skenario 5 Pemain.............. IV-73

Tabel 4.42 Hasil Pengukuran Performa Sumber Daya Skenario 2 Pemain ..... IV-81
Tabel 4.43 Hasil Pengukuran Performa Sumber Daya Skenario 5 Pemain ..... IV-83

Tabel 4.44 Hasil Pengukuran CPU Server..........cccoccveviieiiienieeiienieeieeeeeneen IV-86
Tabel 4.45 Perbandingan Statistik Jaringan Client Server dan P2P................. IV-91
Tabel 4.46 Perbandingan Statistik Sumber Daya Client Server dan P2P ...... IV-100
Tabel 4.47 Pengaruh Jumlah Pemain Pada Parameter Jaringan..................... IV-101
Tabel 4.48 Pengaruh Jumlah Pemain Pada Parameter Sumber Daya ............ IV-103
Tabel 4.49 Kelebihan dan Kekurangan Arsitektur Client Server................... IV-112
Tabel 4.50 Kelebihan dan Kekurangan Arsitektur P2P.............ccccooveiiennennn. IV-113

xii



DAFTAR GAMBAR

Gambar 2.1 ArsiteKtur CHENt SETVET........ccvevvieriierieeiieeieeieeere e I1-3
Gambar 2.2 ArsiteKtur PEer-to-peer ..........cceeviieiieiiiiiiieiiieiece e II-5
Gambar 3.1 Tahapan Penelitian ...........cccoecvveviiiiieiiieiieiecieee e -1
Gambear 3.2 Tahapan Metode MDLC..........ccccoiiiiiiiiiiieieeeee e I1I-6
Gambar 3.3 Kebutuhan Arsitektur Client-Server.........coccceeevveeecieenciieeeieeeen. 1I-8
Gambar 3.4 Kebutuhan Arsitektur Peer-to-peer..........ccoevvevvienieeieenieeieeiene, I11-9
Gambar 4.1 Desain AIur ApIKaST ......eeeeieeeiiieeiie e V-6
Gambar 4.2 Desain Arsitektur Client SETver..........coovvveevveeerieeeiieeeieeeieeeee IV-23
Gambar 4.3 Desain Arsitektur P2P .........coocoiiiiiiiiiiieeeee e, IV-26
Gambar 4.4 Proses Penemuan Peer..........c.ccooceiiiiiiiiniiiiiceeeeee, IvV-27
Gambar 4.5 Scene Main Menu Client Server ...........ccoceeevvercieenieeneeeneeeveennen. IV-35
Gambar 4.6 Network Manager Client SeTVer ..........ccceeevveeecieeeciieeeiee e IV-36
Gambar 4.7 Canvas Main Menu Client Server.........cccoeevveeeeveeeceeeesceeesieeeeene IV-37
Gambar 4.8 Sound Manager Client Server ..........cocceevieeiieniennieeieeeeeeeeen IV-38
Gambar 4.9 Scene Lobby Client SeTver........c.cevvveevieeeiiieeiee e V-39
Gambar 4.10 Canvas Lobby Client SEIrver .........cccccceevveeeiiercieeniienieeieeeveeneeen IV-39
Gambar 4.11 Scene Game Client SErver.........cccccvveeeiieerieeeciee e 1V-40
Gambar 4.12 Game Manager Client SerVeT........c.cccvevveeiienieeniienie e e IV-41
Gambar 4.13 Enemy Spawner Client SErver ..........cccoevveeviiencieeiienieeieeieenen, IV-42
Gambar 4.14 Canvas Game Client SErver .........cccceevveeeviieeiieeceiee e IV-43
Gambar 4.15 Network Manager P2P ..........ccccovviiiiiiiiieieceeeeceeeeee e IV-46
Gambar 4.16 Canvas Main Menu P2P..........ccccoooiiiiiiiiiiieeeee 1v-47
Gambar 4.17 Sound Manager P2P .........cccooviiiiiiiiiiie e IV-48
Gambar 4.18 Canvas Lobby P2P ........ccccooiiiiiiiiiieieeieceeeee e IV-49
Gambar 4.19 Scene Game P2P ..., IV-50
Gambar 4.20 Enemy Spawner P2P .........cccoooiiiiiiiiiieeeeee IV-51
Gambar 4.21 Canvas Game P2P ...........cooviiiiiiiiiieeeeeeeeeeee e IV-52
Gambar 4.22 Grafik Latency Skenario ST .......cccceeviiveiiieeiiieeieeeieeeeeee IV-70
Gambar 4.23 Grafik Throughput Skenario ST ........cccooceeiiiiiiiiiieniieeeieeee, IV-71
Gambar 4.24 Grafik Packet Loss Skenario ST.........ccoooeiiiiiiiniiiniiciiieiceee, IV-72
Gambar 4.25 Grafik Jitter Skenario ST ........ccceveiieiiiniiieiienieeeeceeeeee e, IV-72
Gambar 4.26 Grafik Latency Skenario S2 ........ccccocceeviiviininiiniencniieneenenene IV-76
Gambar 4.27 Grafik Throughput Skenario S2 .........ccccoeovvveviiieniieeeieeceee, IV-77
Gambar 4.28 Grafik Packet Loss Skenario S2..........ccccceevieiiiieiiiniienieeieeee, IV-78
Gambar 4.29 Grafik Jitter SKenario S2........cccceeveieeiiieeiiieecieeeee e IV-79
Gambar 4.30 Grafik Penggunaan CPU dan Memori Server.........cccceveeveennene IV-86
Gambar 4.31 Grafik Rata-Rata Parameter Jaringan S1 ..........ccccocceeiiniinennne IV-88
Gambar 4.32 Grafik Rata-Rata Parameter Jaringan S2 ...........cccceevveeeinenne. V-89
Gambar 4.33 Perbandingan Rata-Rata Parameter Jaringan...........cccccoceevuenene IV-90

xiii



Gambar 4.34 Grafik Rata-Rata Parameter Sumber Daya S1 ..........cccoceeee. IV-93

Gambar 4.35 Grafik Rata-Rata Parameter Sumber Daya S2.............cccceeueeeneee. IV-93
Gambar 4.36 Perbandingan Rata-rata Parameter Sumber Daya..................... IV-94
Gambar 4.37 Rata-Rata Beban Server S1 dan S2........c.ccooceviiiiiiiieniiine IV-95
Gambar 4.38 Perbandingan Penggunaan CPU S1 .......c..ccccoviviiiiniiniincnnne IV-96
Gambar 4.39 Perbandingan Penggunaan GPU S1 ..........cccocoviiiiiiiniinncnnne, IV-97
Gambar 4.40 Perbandingan Penggunaan Memori S1 ........ccccoevviiiiiiennnenen. IV-97
Gambar 4.41 Perbandingan Penggunaan CPU S2 ..........cccccovieviievcieeciieee, IV-98
Gambar 4.42 Perbandingan Penggunaan Memory S2 ..........ccccocvevvveieenneenen. IV-99
Gambar 4.43 Perbandingan Penggunaan GPU S2 ...........cccccccoviiniiiininnnn IV-100

Xiv



