ABSTRAK

Game turn-based strategy merupakan salah satu jenis game yang sudah tidak asing lagi.
Kebanyakan dari game berjenis ini dibuat dengan untuk seorang pemain dengan lawan main berupa
Artificial Intelligence (Al).

Ada banyak jenis-jenis dari Al yang dapat digunakan. Salah satu diantaranya adalah minimax.
Algoritma minimax merupakan salah satu algoritma pengambilan keputusan secara rekursif membentuk
sebuah pohon. Selain itu, pada game turn-based strategy dibutuhkan sebuah algoritma pendukung
untuk melakukan pathfinding.

Akhirnya dilakukan analisa, perancangan, desain sistem, dan teori-teori yang mendukung dalam
pembuatan game turn-based strategy serta tahap implementasi dan pengujiannya. Hal tersebut
bertujuan untuk mengimplementasikan algoritma minimax sebagai pengambilan keputusan dan

algoritma A* sebagai pathfinding.

Kata Kunci : minimax, A*, turn-based strategy



ABSTRACT

Turn-based strategy game is one type of game that is familiar to player. Most of this type
games are single-player games with Artificial Intelligence as the opponent.

There are may kinds of Artificial Intelligence that can be used. One of them is minimax. This
algorithm is one of decision making algorithm that generates a tree. Furthermore, turn-based strategy
games needs another algorithm for pathfinding.

Finally, analysis, design, system design, and theories that support the making of turn-based
strategy game done as well as implementation and testing phases. It aims to implement the minimax

algorithm as a decision-making and A* algorithm as a pathfinding.

Keywords : minimax, A*, turn-based strategy

Vi



DAFTAR ISl

LEMBAR PENGESAHAN ...ttt ettt ettt et e e e e e e e e e e e e e e s e e s e n b s b b e aeeeeeeeeeeeaeeaaeeens i
PERNYATAAN ORISINALITAS LAPORAN PENELITIAN «..teiittiiieie ettt ettt e e e ee et e e e e e e e e eeeeenennas i
PERNYATAAN PUBLIKASI LAPORAN PENELITIAN ...ttt ettt et e e e e e e e eeeeeeaeas iii
KATA PENGANTAR ..ottt ettt b e ettt et s bt e b et e bt e b et e be e e abe e e saeeesbeeemeeeanneenbeeenneeesaneen iv
AB ST RAK .ttt e e e e e e e ettt bbb e e e e e e e e et et e et b b aeeeeeee et e et bt h b e eeeeeeee et e aertnn e eeeeaeaanaes v
ABSTRACT ettt ettt ettt e e e e e e e e e e e e e e s e e s e aaaa s b bt bbeee ettt ee e e e e e eaaaaaaaeeeeaeaaaaaaa e nnnnnnrrrrnnnee vi
DAFTAR IS] ettt ettt ettt s e st e st e s bt e st esa bt e sa bt e sateesa b e e s a bt e sabeesabeesabeesaneesabeesareesaneas vii
DAFTAR GAMBAR ... .ottt ettt ettt ettt et et sb e st e s et e e s et e e s ab e e sat e e s a b e e s b e e st e e sabeesareesaneesaneesneeen X
DAFTAR TABEL ...t e e e e e ettt s e e e e e e e e e et e e e b e s e e s e eeeeseeeae s s s s e e eeeeenenennnnns Xiii
BAB | PENDAHULUAN ..ottt sttt st sttt sttt b ettt e bt e b e e e be e s bt e e sbeeeneeesmneenbeeenseeenneeen 1
1.1 Latar BEIAKANG ...ci i e a e e et r e e e e e s errrees 1
1.2 RUMUSAN MaSalah.....eeeie e e s s e s s e e sneeeenans 1
1.3 LTI IO Tl =T 0] o T 1 T 1Y Lo PSR 2
1.4 RUGNEG LINGKUP KQJIAN 1reiiiiiiiiiiee ettt ettt e ettt e e e e e e st e e e e e st ee e e e e e s enbbeaeaeeesnnreeeas 2
1.5 SistemMatika PENYAJIAaN ... a e e e e e e e e e e e e e e e e e eaaan 2
BAB [l LANDASAN TEORI ...ttt ettt ettt et st sttt e ebe e e sbe et e s ene e e nbe e e me e e smaeenmeeenneeennnees 4
2.1 Pemrograman Berorientasi Objek dengan CH ...........uviiiiiiiiiiiiii e 4
2.2 MICIOSOTE XINA 4.0 ..ttt ettt et e b ettt e s et e e sbe e e bt e sbb e e sbe e e bt e e sateesaeeennneesneeas 7
221 AFEA DEKIAIaST ..ceueeeeeieeie ettt 7
2.2.2 ClASS CONSEIUCEON <.ttt ettt st e st e st e e sabe e e s eabteesabbeeesabaeessanes 7
2.2.3 METNOA INTTIAIIZE() .vvveeeeee ettt e e e ettt e e e e et b e e e e e e e aaaaeeeaeeenssaeeaaaaan 7
2.2.4 Method LOAdCONTENT() ..vvvreeeriiiiiiiiiiieeieeeeeee et e et e et e e e e e eeeeeeeeeeeaeesesesssssssensreees 8
2.2.5 1Y =41 g Lo e lL U oo £ =] RS PRRt 8
2.2.6 1Y =g Te Tl D =X Y] U SR 8
2.2.7 GAME COMPONENT ....oieeeeiiiieiiiiiiceeee ettt rrss e e e e e e et et e aa bt s ssseseeeaeeeaeneebbaaaneesesaaenens 8

2.3 Grafik 1ISOMELIIK 2D ...ttt e sttt e st e e s bee e e s bbe e e snbeeesnbeeesans 9
2.4 TUIN-BASEd StrAtEGY GOIMES .....ceeeeeeeeeeeeee e e e ettt e e e e e e eeaaaaaaaaeeeeesesssassssnnssnsssssennennnns 10
2.5 Unified Modeling Language (UML) ..........occcuiieie i ittt esetee e e e e sitae e e e e e e nnvaaae e e e e 11
251 USE CASE DiQGIAM ......ccoeeeeeeettet ettt ettt e e e e e e e e s e et ae et e e e eeeeeaaaeeeens 11
2.5.2 W i¥ou V7)Y D) o o o o S SPPRNt 13
2.5.3 (0o XD (o o [ o o PSPPSR 15

2.6 INDUL/OULDUL File.....occvveeeeeeiee et cciee et e ctteete e et e st e e te e e ta e e tae s teeebeeebeesabaeeabaeebaeentasensaeeseean 16
2.7 L2140 T [ T Ut 18



2.8  Artificial INTEIlIGENCE (Al) .....uveeeeeeeiiieiee ettt e e e st e e e e s re e e e e e sabbr e e e e e e s nbbaae e e e e eanrees 19

2.8.1 FAN Fdo e s sl Y 1T T T ) P PPP 20
2.8.2 EVAIUGEION FUNCEION ...ttt e e s srene s 21
2.8.3 F i F=do T a1 s o F- 1 PP PRPRR 21
2.9 WRIEEDOX TESELING «.vvvveeeiieeiiieeee ettt ettt et e e e e st e e e e s st ee e e e s e ssbbeeeeeesessbaeeeesesnnsreeeeas 25
BAB Il ANALISA DAN PEMODELAN ...ttt ettt e e e e e e e e e e e e e e s e s s s b s sbeene e et e eeeeeeeeaaaeaens 26
3.1 Latar Belakang Cerita ..uciiii it et e e e e e e e e e e st tr e e e e e s s nbraeeeeeeennnees 26
3.2 RINCIAN GOME ..ottt e et e e s s et e e e e s senr e e e e e e s smrreneeessaanneee 26
3.2.1 Lo L [=IYVA] =1 ¢ Ut 26
3.2.2 PErhitUNgan DOMOGE ......coeeeoeuiiiiiiee ettt ettt e et e e e et e e e e e s e eattr e e e e e e saataeeaeesennnens 28
3.2.3 PErhitUNGan EXPEIIEINCE. .......ccccuiveeieiieeiteiee e ettt e e es sttt e e e s s st e e e s s e sabbaeeeessssnataeeeeessnnnees 30
33 ATSIEEKEUI GOMI ...ttt et ettt e st e sat e sabe e sareesaeas 31
3.3.1 (LY 00 L= D) o [0 | {0 ¢ NPTt 31
3.3.2 0L O T D T of ] ] f (o] [ 33
3.3.3 Y iYou r A V71V D o o s 1o FS PP PPPPPPNt 36
334 (0o X D] (o o [ o T PSPPSR 43
3.4 T o1 1 IF- Y2 Y o1 =Y o PSPPI 44
BAB IV PERANCANGAN DAN IMPLEMENTASI ...ttt ettt e e e e e e e e e aeeeeas 48
4.1 TampPilan APlIKAST GAME ........ccoiiiieiee et e e e et e e e e e sabaaee e e e e s aneaes 48
4.1.1 TAMPIAN SEAIT GAIMIE ...ttt e e e e e e aeaaaaa e e e e e s e e s asesannas 48
4.1.2 TamMPilan LOGA GAME............uuveeeee ettt e et e e e e e et e e e e e e atae e e e e e e araaeeas 49
4.1.3 L1001 o1 =T a I Lo ¢ BRI 49
4.1.4 TAMPIAN MAP GAMIE ...ttt e e e e e e aaaaaaa e e e e e s e e e e e s eaannas 50
4.1.5 L1 0] o 11 =T I ate T 1 =X SRR 53
4.1.6 LI [0a] o 11 = Ta 1Y oo PP 56
4.1.7 TAMPIlAN SAVE GAME.........eeeeiiiiiiiieieeeeeee e ee e e e e e e e e e e e e e e e e e e e e e e e e eaanas 59
4.1.8 Tampilan Keluar PEIMAINaN ......ccii ittt ettt e e e e rae e e e e e e eanaaeee s 59
4,19 Tampilan Peta PErtEMPUIAN .....veveeeiiieieeeeeeeeeeeeee e rrrreeeeeeeeeeeeeeeeeeeeeeeeesssennnnes 60
4.1.10 Tampilan area PerteMPUIAN .....ccciii i i e i e e e e e e e e e e eaeae e e e e e e e e s s s esannnnsssssrenaenees 74
4.1.11 Tampilan TUtorial PErmMainan .......cccuuviiiii i eesree e e e s e srra e e e e e e e eanraneeas 74
4.1.12  TamPilan SEAGE ClEAT...........uuueeieiiiciieie ettt e e e e s e s saae e e e e s b bae e e e e e s snbaneeas 75
4.1.13  TamPilan GAmME OVEN.......cccuuuueiiiiiiiiiieeeeecittee e ettt e s s e s e e e s e s sbaae e e e s s ssbbeeaeeessnnraneeas 76
4.2 Implementasi AlgOritma IMINIMAX........ceeiiiiiiiieee e eeiiieeee e eccieee e e e e eetrre e e e e eebtaeeeeeeesnrsaeeeeesennnens 77
4.2 Lo Yo To I 4V 12 Ve PP 84
4.3 EVAIUGEION FUNCLION ......ccooiiiiiiiiie ettt ettt et e e e s e s sare e e s saree e e snr e e e snneas 84



4.4 IMmplementasi AlGOrITMa A¥ ... ... e e e e e e e e e et tr e e e e e esnbraaeeeesennnees 85

BAB V PENGUIIAN ...ttt e e e e e e e ettt ettt b e s e e e e e e e et e enaeba e e s eeeeeseeenensanaaassseeeeeesesennnenn 87
5.1 KEIAS UNIT .ttt et s e e s bt e smr et e s aar e e e saree e s sneeesanreeeeas 87
5.2 ] T o P 10T USSRt 91
53 G R 0o To] o |1y - | L= PP PP TPPTOPI 94
5.4 KIS ASEAIAL ...ttt sttt b e e bt e e b e s be e bt e e be e e be e e beeenbaeenbeeenneeenns 95

BAB VI KESIMPULAN DAN SARAN ...ttt ittt ettt ettt e st st e st e st e st e smneeseteesmneesareenanie 96
6.1 T[0T o101 =1 o PRSPPIt 96
6.2 Y1 - | o [PPSO PP OPTO 96

DAFTAR PUSTAKA ..ttt sttt ettt ettt sttt e b et st e bt et s b e e et et e b et e smeeesmeeemneeemeeenseeennneenanees Xi

LAMPIRAN . ettt ettt e e e e et ettt ittt e e e e e e e e e e et eaa b s ba s s eeeeeeeseaeaessaa e e seeeeeseaeeennsnannnaaeeeeeeesennnnnnnnnn Xii
RIWAYAT HIdUP PENUIIS ..eeeeiiiiieieee ettt ettt e e e e et r e e e e e e bt e e e e e e s e nbtaseeeesennstaeeeeeeannes Xii



Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 2.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.

DAFTAR GAMBAR

1 Proyeksi iISOMELIIK 30 % ....uuiiiiiiiiieieeiieeeeee e e e e e e e e e aaaeaaeeeeeeseaneannnnnns 10
2 Proyeksi iSOMELIiK 1 1 2 ... e e e e e e e e e e e e e e e e e e e aaas 10
I oMY= Y I o 11 = PSPPI 10
4 Contoh penggunaan dependensi iNCIUAE ..............uueeiiieciiieieii e e e 13
5 Contoh penggunaan dependensi @XEENd ...........ccceeeeeccuiieeeeeeeciiieee e e e e e aranee s 13
6 Contoh penggunaan generalisasi pada USe CASE.........ccccccccurriiiiiiiiiiiieeeeeeeee e e 13
7 Komponen — komponen dalam Activity Diagram ...........cccccceeevveeieiieiciiieeeeeenciieeeeeessieeens 15
8 Contoh Class pada Class DiAGram ............eeeeeeeciuieeeeeeeciiieee e e e eccreee e e e serae e e e e e saraaeeaeesnneees 15
9 Contoh pengguNaan dEPENAENSI......cccuuiiieeeeecciieee e e e e e e et e e e e e e eabre e e e e e eeanraneeas 16
10 Contoh PENGEUNAAN @SOSIASI .uvvrrriiiieiieieieeeeeeeee e cceecccecccc e e reeeeeeaeaaaaeeeeeseesesanannnns 16
11 Contoh penggunaan KOMPOSIS ....cuiiiiiiieiieeie i e e e e e e e e e e e e e e e e e e e e e e e seeanaes 16
12 Contoh penggunaan geNeraliSaSi.....ccciuicirieieeiiiiiiieee e et e e s e e e e e e e e e sarrraeeeeeas 16
13 State Diagram dari SebUah thread ...............ooeeviciiiiiiiiecceeee e 19
14 Contoh algoritma MINIMAaX ......eeeeeeieiiieiiee e e e e e e e e e e e e e e e e e e e s eanaes 20
15 Contoh algoritma minimax dengan Pruning ............ceeeeeeccueeeeeiicciiieeeeesssieeee e sssveeeeeeens 21
16 Contoh algOritma A™ ... e e e e e e e e e rraaaeaaeaas 23
17 Contoh [@in algOritmMa A¥ ... e e s e e e e s e e e e e s aaaraeeeeeas 24
L= 0o K= Do o T o ¢ P 32
2 Activity Diagram MemMUIAI GAME ........eeeeeeeieieee et e e e e e e e e e e e e e e e e s 37
3 Activity Diagram memilih lOKaSi........cccuviiiiiiiiiiiiiec e 38
4 Activity Diagram membeli Darang ... 39
5 Activity Diagram DEITArUNE ......ccccccccceiiiiiiiiireeeeee e e e e e e e e e e e e e e e e e e e s e sss e nasaae b aarrrreeereeeeaaaaaaens 40
6 Activity Diagram mMeNZATUI OPLION .......uuueeeeiei et ceeie e e et e e e e e e e e e e e reaee s 41
7 Activity Diagram mengganti @QUIDMENT .........cceuueeiiiiiiiiiiiieiieee et e e e e e e e e e 42
8 Class Diagram game “The CONQUEIOI .......ciiccuiieeeeeecciieee e e e serre e e e seree e e e e e sarraae e e e e saneees 43
9 Rancangan tampilan Menu UTama ........ceeeiiieiiiiiee et e et e e e e evae e e e e e enrane s 44
10 Rancangan tampilan Menu LoGd GAMe.............cccccccciiiiiiiiiiiieeeeee e e ee e e e e e e e e e e e e e s 44
11 Rancangan tampilan Menu OptioNn........cccuviiieiiiciiiiiee e e sreeee e 45
12 Rancangan tampilan map game “The CONQUEIOI” ........cccuvviieeiiciiieie et eeciieee e e 45
13 Rancangan tampilan toko game “The CONQUEror” .........ccouveeeeieiiiiireee e e eevreee e 46


file:///D:/Data/Kuliah/Semester%208/TA/Dokumentasi%20TA/TA.docx%23_Toc327307846
file:///D:/Data/Kuliah/Semester%208/TA/Dokumentasi%20TA/TA.docx%23_Toc327307847
file:///D:/Data/Kuliah/Semester%208/TA/Dokumentasi%20TA/TA.docx%23_Toc327307848
file:///D:/Data/Kuliah/Semester%208/TA/Dokumentasi%20TA/TA.docx%23_Toc327307849

Gambar 3. 14 Rancangan tampilan area pertemMpuUran .........ccocccuiieeeeecciiieeee e e e e e e aerreeee e 46
Gambar 4 . 1 TampPilan StArt GOME...........uuuuuiiiiiiiieieeeeee e e e e e e aaaaaaeeeeeesesssannannnns 48
Gambar 4. 2 Tampilan LOGA GAMIE...........uueeiiiiiciiiiiee ettt esse e e e s e e e s s tre e e e s s aaaaeeeessnnsrseeaesenas 49
Gambar 4. 3 TamMPilan OPLiON.........eeeii ittt e e e e s e e e s s s b ae e e e e e s ataaeeeeeesatraeeaeeaas 50
Gambar 4. 4 TamPpPilan MAP GOME...........uuveeii ittt e e et e e e e e e et e e e e e s s saaaaeeeeeesaeraaeeaeaas 51
Gambar 4.5 Tampilan pemilinan [0KaSi ........cccccuiiiiiiiecciiiiie e e e e e e e e re e e e e 52
GaMbBaAr 4. 6 TAMPIIAN fOrtrESS....uuuuiiiiiiiiiiie ettt et e e s st e e e s s st tee e e e s ssabsaeeeesssnnsreeeaesanas 53
Gambar 4. 7 Tampilan Status UNit ... e s e e s e saaaeeee e e ssaeraeeaeeeas 54
Gambar 4. 8 Tampilan pemilihan equipmMENt .............ooccuuiiiii i e e e 54
Gambar 4.9 Tampilan inventory PEMQIN .............eeeeeeeeiieiiiii e e e e e e e e e e e e e e e e e e e e e aeeanes 55
Gambar 4 . 10 TAMPIAn SA0OD ...ttt e e e e e e e e ettt e e e e e e e e e aaaaaaaaaaaeeeeeeeeaaaanans 56
Gambar 4. 11 Tampilan daftar barang yang dapat dibeli di SAOP........ccccvviiiiiiiiiiiiiicee e, 57
Gambar 4. 12 Tampilan pemilihan kuantitas barang .........cccceeecviieiii i 57
Gambar 4 . 13 Tampilan daftar inventori pemain yang akan dijual di Shop ........ccccevveeeviiiieeiiiniciiieeeen, 58
Gambar 4 . 14 TAMPIlan SAVE GAME............uuuiiiiiiiiieiiieeie e ettt ee e e e e e e eaaaaaaaeaeeeeseeeeeaaannnns 59
Gambar 4. 15 Tampilan konfirmasi mengakhiri pemainan .......ccccccceiiiiiiiiiie e 60
Gambar 4. 16 Tampilan memulai PErtEMPUIAN ......cciii ittt e e e e s etrrr e e e e s eraraeeeeeeeans 61
Gambar 4. 17 Tampilan pemain akan menempatkan UNit........cccceeeeiieiiiiiiie e 61
Gambar 4 . 18 Tampilan pemilihan unit pada peta pertempuran........ccccccccviiiiiiieeeeeeeeeeeeeee e 62
Gambar 4 . 19 Tampilan menu ketika memilih grid yang sudah ditempati unit .......ccccoccoveeeiiniiiieennnnn. 62
Gambar 4 . 20 Tampilan unit yang sudah ditempatkan oleh pemain .........cccccooviiiiiiiiniii e, 63
Gambar 4. 21 Tampilan memulai giliran PEMAIN .......cocciiiiii e e e e e e 63
Gambar 4 . 22 Tampilan menu pada unit yang belum digunakan...........cccueeeiiiiiiiiieee e 64
Gambar 4 . 23 Tampilan grid ketika pemain memilih menu move ...........ccccccvvviiiiiiiiiic e, 65
Gambar 4 . 24 Tampilan menu pada unit yang sudah melakukan move..........ccccccoveeeiviiiiieeeeivcciiieeeeeen, 65
Gambar 4. 25 Tampilan SUBMENU dari ACt..........uuueeeiiecciiieee ettt e e e eettre e e e e e esatae e e e e e ssaraeeaaeeeans 66
Gambar 4 . 26 Tampilan grid ketika pemain memilih submenu attack atau skill.....................ccooeveennnn. 67
Gambar 4 . 27 Tampilan daftar skill unit yang dipilin.........cccooorirrrrre e 68
Gambar 4 . 28 Tampilan animasi ketika menggunakan SKill...............ccouccviiiiiiiiiiiiiiiee e 68
Gambar 4. 29 tampilan iNVeNtori PEMAIN ......occiiiiiie e e e e e esrrre e e e e e saraeeeeeeeans 69
Gambar 4 . 30 Tampilan grid ketika pemain memilih submenu item.............cccoovveeveeeeeiiiiiiiiiiiieeeeceee, 70
Gambar 4 . 31 Tampilan animasi ketika menggunakan item ...........cccccoiiiiiiiiiiiiieeeeee e, 70

Xi


file:///D:/Data/Kuliah/Semester%208/TA/Dokumentasi%20TA/TA.docx%23_Toc327307851

Gambar 4 . 32 Tampilan menu unit yang sudah digunakan ............ccceeeeiiiiiie e 71
Gambar 4 .33 Tampilan MENU €N LU ........uvviiiieeeieeeec e e e e e e e e e e e e e e e e e e e e e ae e 72
Gambar 4. 34 Tampilan mengakhiri GIliran .......c..ueeiiiiiiiiie e e e e 72
Gambar 4. 35 Tampilan memulai iliran Al ..........ooiiiiiiiiie e e e e e e erreeaeeeas 73
Gambar 4 . 36 Tampilan peta pertempuran ketika giliran Al ..........ooooiiiiiiiiie e 73
Gambar 4 .37 Tampilan area PerteMPUIAN.......c..uiiieeeeccieeeeeeecctre e e e e e eetreeeeeeesissseeeeesesassseeeessaansrseeeesanas 74
Gambar 4. 38 Tampilan tutorial PermMaiNaNn ......c..uviiii e e e s s ereeeaeeeas 75
Gambar 4. 39 Tampilan SEAGE CIEAT ..........uueiiieiiiiiiie ettt see e e et e e e e e eaa e e e e e s abraaeeeaenas 76
Gambar 4. 40 TAMPIlan GUME OVEI ..........uveeeieeiciieeiee ettt e e et e e e e et e e s e e tba e e e e e s aaaeeee e e s nsssaeeeaeaas 77
Gambar 4 . 41 Flowchart pembuatan MinimMaX tree .........ccoeeieieeiieeccccccccrrrrrrrr e e e e e e e e s 78
Gambar 4 . 42 [luStrasi MiNIM@aX tree.........cueviureiiiiiiee ittt e e e e e s e s sbe e e e sbaeeesneeeesnreas 79
Gambar 4 . 43 llustrasi Minimax tree dengan menggunakan pruning .........cccceeeceveeeeeeeciiuveeeeesscinveeeeenns 81
Gambar 5. 1 Flowchart dari procedure CalculateDamage........cccuuvveeeeeeiiiiiiee et e e 88
Gambar 5. 2 Flowchart dari procedure GETEXPEIIENCE ......ceeeieeciuiiieeeeeeciiieeee e eecetre e e e e ee e e e e e eeaaraeeeeeeas 90
Gambar 5. 3 Flowchart dari procedure BUYILEM ......oocveiiiiiiie ettt e e e e e e e e e e e e e e e e e e e s 92
Gambar 5. 4 Flowchart dari procedure SEILEM .......cciv i s e e e 93
Gambar 5. 5 Hasil Whitebox Testing menggunakan NUNIt ...........ceeveiiiiiiiiiiee e svrre e e 95

xii



Tabel 2.
Tabel 2.
Tabel 3.
Tabel 3.
Tabel 5.
Tabel 5.
Tabel 5.
Tabel 5.
Tabel 5.
Tabel 5.
Tabel 5.
Tabel 5.
Tabel 5.
Tabel 5.

DAFTAR TABEL

1 SIMDBOI USE COSE DilQGIAIM ......cceeeeeeiiieiieeeeeiieeee e eectttete e e e ettt e e e e s essabta e e e e s essabeaaeesesssastaaeaeeesnnnees 12
g1 o Yol WV Yor 1Y/ VA D o T | [ ¢ SRR 14
1 Tabel pengali damage Unit PENYEIaNE ........uuiiiiiiiciiiieee et e et e e e e e e evrr e e e e e e eanees 29
2 Tabel pengali damage unit bertahan ..o e 29
1 Pengujian Kelas Unit — Property CUrrentTrOOPS ....c.uvveeeeeeeciieeeeeeeecireeeeeesssireeeeeeesssereeeessssnens 87
2 Pengujian Kelas Unit — Property status UNit..........ccceeeeiiiiiiiei it 87
3 Pengujian Kelas Unit — Method CalculateDamage........ccuueeeeeeeiiiieee e et 88
4 Pengujian Kelas Unit — Method GEEXPEIIENCE ........uvuiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeceenennrssreasseeees 90
5 Pengujian Kelas Player — Property MONEY .............eeiieeeccuuieeeeeiiiiieeeesessiiieeeessssiseessesssssseeees 91
6 Pengujian Kelas Player — Method BUYITEM ...........couviiiiiiiiiiee et et e e svee e e e svanee s 92
7 Pengujian Kelas Player — Method SEHIEEM.............oeiiieiiiiieie e 94
8 Pengujian Kelas Coordinate — Property X.......ccccccuuiiuiieieeeieereeeeeeessaeaeeseessssssssssnnnsssssssssseneens 94
9 Pengujian Kelas Coordinate — Property Y ... ceeeieiieccieeeee e eecieeee e s ssieeee s s saeeee e e s ssnreeee s 94
10 Pengujian Kelas AstarAl — Method GenerateAstarNOde .........ccooeevveeeeiieciiieeee e 95

xiii



