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ABSTRACT

Globalization is the mainstream of this era in 21% century characterized by rapid
development of information technology. People now can access readily available
information on internet much faster than before with smartphone which can be brought
anywhere and easy to use. Not just for accessing information, smartphone can be used for
various activities, such as playing games, watching movies, listening music, online
shopping, studying, or even for religious and customs purposes all thanks to the wide
range of application made by various developer. Owing to such positive effect,
globalization also has made people integrated more rapidly and globally, hence more and
more people especially in Indonesia are disregarding and even forgetting its own
traditional culture.

This paper will discuss the development and usage of an application as form of an
e-book to help Buddhist to pay respect and take refugee to Buddha by chanting Dhamma
also to learn the meaning of it in an appropriate place and time also to make Buddhist in
Indonesia remember their culture through the usage of regional writing system. The
application will be made multi-platforms with Android as its main supported platform
with an innovative feature such as control panel for different customization of fonts,
chanting sound of verse, favourite, search features, and intelligent Javanese character
classification recognition feature using convolutional neural network with a simple, but

attractive and modern user interface design.



ACKNOWLEDGMENT

Praise to be to Sanghyang Adi Buddha for His blessing so | can complete my final

project. Through three years of study in President University, | have got numerous

knowledges, both soft skills and hard skills, also support from my surrounding so much

that I can work on this project. Those supports are from:

1.

My family, especially my father for giving me opportunity to study at President
University.

My final project advisor for his advices, guidance and also approval so | can work
and finish this final project.

Lecturers of President University both Computing and non-Computing for which
I got a lot of useful knowledge.

My foster mother, first internship colleague, and travel service which inspired and
helping me to decide main theme regarding my final project.

KMB Ashokavardhana, a CnC in President University which became my second
family in campus and also place to turns to.

PT Len Industri (Persero) which gives me place and opportunity to finish my final

project while doing internship.

I would like to express my sincere gratitude for all of those supports which became my

reason for me to completing final project.



TABLE OF CONTENTS

COVER PAGE ... oottt bbbttt bbbt i
DEDICATION ..ttt st sttt nasna e nee e ii
ACKNOWLEDGMENT ..ottt i
TABLE OF CONTENTS ..ottt iv
LIST OF FIGURES ........ooiii ettt viii
LIST OF TABLES ...ttt Xii
CHAPTER | — INTRODUCTION .....ooiiiiiiiieiesie et 1
1.1 BaCKQrOUNG........oiveeieciiecie ettt st 1
1.2 Problem STateMENT........cccooiiiiiiieieieee e 2
1.3 ODJECLIVE. ...t e 2
1.4 Scope and Limitation............ccccoveiiiiieiecce e 3
1.5 Methodology......c.oooiiiiiiiciie e 3
1.6 Final ProjeCt OULIINE........c.cooiieiii e 5
CHAPTER Il — LITERATURE STUDY ...coooiiiee ettt 6
N A 1 | - VO PSPPSR 6
2.2 DNamMMAaPAUA.......ueeiiiciiece et 7
2.3 Pali Canon and BrahmicC SCHPL .......ccooiieiiiie e, 7

2.4.S0rtiNg AlGOTTtNM...c..iiiie e 12



2.5 Search AlGOrTtNM . .....coi i 16

2.6 Convolutional Neural NEtWOrK ..........cccoiiiiiiiiiieccee e, 19

2.7 RElAtE WOTK ..ot 20
2.7.1 MYPAIHA ..o s 20

2.7.2 DRammapada..........ccooverierierieniiisesesee s 21

2.7.3 COMPAriSON FEALUIE. .......coviiiteiiiiiesie e 22
CHAPTER I — SYSTEM ANALYSIS ... 24
3.1 SYSLEM OVEIVIEW. ....c.viiiieitieie ettt te e sreesre e re e e 24

3.2 SYStemM REQUITEMENTS ....c.veevieieieeeie ettt 24

3.3 Development REQUITEMENTS .........ccviieiieiiecie e, 25

3.4 Use Case DIagram .........cooveiuiiiiiiiecie et 25

3.5 USE CaSe NAIMTALIVE .......oveiiiiieieieieeese et 26

3.6 ACLIVILY DIagram ........ccooiieiiiiiccicce e 45

3.7 Input, Process, and OULPUL............ccveieiieieiie e 48
CHAPTER IV — SYSTEM DESIGN .....coooiiiiiiiieiie s 50
4.1 User INterface DESION ....cc.ooviiiiieieieiee e 50
4.1.1 HOME PAJE.. ..o 51

4.1.2 Character Classification Page..........ccocurvririnienencne e, 52

4.1.3 LiSt CONENt PAJE .....ccveiiieiiiieieie et 54

4.1.4 ShOW CONENt PAQE......ueeveiiieiecie e 55

O O F- S B - To -1 o USSR 56



4.2.1 HOME Page ClasS.......cocveieiiiiiiieiieseee et 58

4.2.2 Character Classification Class..........cc.covriiiiiiiiniiiiceeee, 58

4.2.3 List CONENt ClaSS........coveieieieiiiiie s 59
4.2.4 ShOW CONEENE ClIaSS......c.viieiiiiiiiiecseee e 61

4.2.5 BOttom Sheet Class..........coereiiriiiiiiieieieee e 62
4.2.6 Reusable Card Class........ccccoereriniiiniiieieee e 62

4.3 Database DIAQIaM ......ccooiiiiiiiieieiese et 63
CHAPTER V — SYSTEM IMPLEMENTATION ....cooiiiiiiieeeee e 64
5.1 USEN INTEITACE ... 64
5.1.1 HOME PAQE.....iviiiiiieiiie ettt 65

5.1.2 Character Classification Page...........cccocueviveveiiieie e, 66

5.1.3 Paritta LiSt PAQE......ccccoeiieiicieci e 67

5.1.4 Dhammapada Section LiSt Page...........cccecveviiiieiieiecieceece e, 68

5.1.5 Dhammapada Verse List Page.........cccooveviveviiiiiiieie e 69

5.1.6 CONENT PAGE.....cciieieiiiiieiiie et 70

5.2 Application DetailS..........ccoviiieiiiiiie e 71
5.2.1 Loading PreferencCe.........cccovie et 71
5.2.2 Additional Keyboard ...........ccccooiviiiiiiiiie e 72

5.2.3 Showing Common Paritta..........c.ccccevvieiieiieesiecce e 73

5.2.4 Showing Favorited Paritta...........ccccceevvevieiiiesie e 74

5.2.5 Showing Common Dhammapada............cccevereniinieniinneeiesee s 75

5.2.6 Showing Favorited Dhammapada ............ccoeevniinieniinnieienieins 77



B.2.7 SAVEU Pref@rBNCE .o 78

5.2.8 Image ClassIfICAtION ........ccoeiiiiiiiiiieeee e 79
5.2.9 Searching FEAUIE .........cccueiieie e 89
5.2.10. Play and StOp AUAIO. .......ccveieiiiiiiiieieee s 91
5.2.11. Page View BUIAEr ... 92
5.2.12. Reusable Card .........cccoeoiiiiiiiieieeee s 93
CHAPTER VI = SYSTEM TESTING ......coiiiiieee e 95
6.1 Testing ENVIFONMENT .........coviiiiiee e 95
6.2 TESLING SCENANIO .....cvveeveeiveeite ettt e e st re e 96
6.2.1 HOME Page TeSL.....oiiiiiiiiiii ittt 98
6.2.2 Character Classification Page TeSt.........ccccevvivieiiveieiiieceere e, 99
6.2.3 LiSt Paritta TeSt......ccoiiiriiiirieieireeeise e 100
6.2.4 Dhammapada List Section TeSt........ccccovevveviiiieii e, 102
6.2.5 Dhammapada Verse List TeSt.........ccccvvveviiiieiiicie e 104
6.2.6 ShOW CONENE TESE ..o 106
6.2.7 BOttOM SNEEt TESt ......oeiiiiieiicerer e 108
CHAPTER VII — CONCLUSION.......oiiiiiiiiiie et 111
7.1 CONCIUSIONS ...ttt 111
7.2 RECOMMENUALION ...ttt 112

REFERENCES ..o 113



Table 2.

Table 2.

Table 2.

Table 2.

Table 3.

Table 3.

Table 3.

Table 3.

Table 3.

Table 3.

Table 3.

Table 3.

Table 3.

Table 3.

Table 3.

Table 3.

LIST OF TABLES

1 Main Consonant Glyphs of Javanese and Balinese...........c..ccccccevvennnne. 9

2 Vocal and Extended Consonant Glyphs of Javanese and Balinese........ 10

3 Double Consonant Glyphs of Javanese and Balinese ..............cccccveeenee. 11
4 Features Comparison with Related WOrkS..........c.ccocevveveiein e, 23
1 Use Case Narrative for Character Classification.............cc.ccocvvvivnnennen, 27
2 Use Case Narrative for Paritta..........cccoveeieenenieiiece e 28
3 Use Case Narrative for Favorited Paritta...........ccccooceveviienienisinieenn, 29
4 Use Case Narrative for Search Paritta...........cccocoveveieiiiiiinisiceenn, 30
5 Use Case Narrative for Show Paritta Verse .........ccccoeeviieniininiiiiinennn, 31
6 Use Case Narrative for Playing Audio Paritta Verse ........c.cccccccevvennne. 31
7 Use Case Narrative for Marking Favorited Paritta............cccccccoevvennne. 33
8 Use Case Narrative for Showing Bottom Sheet Paritta...............ccoc...... 34
9 Use Case Narrative for List Section of Dhammapada...........c.c.cccevvenee. 35
10 Use Case Narrative for Favorited Dhammapada...........c.ccccevvveviennnnnn 36
11 Use Case Narrative for Search Dhammapada ...........ccoceveienininienen, 37
12 Use Case Narrative for List of Dhammapada...........cccccovvvrvviiennnnene. 38



Table 3.

Table 3.

Table 3.

Table 3.

Table 4.

Table 4.

Table 4.

Table 4.

Table 6.

Table 6.

Table 6.

Table 6.

Table 6.

Table 6.

Table 6.

Table 6.

Table 6.

13 Use Case Narrative for Show Dhammapada Verse...........c.ccocvevenennee. 39
14 Use Case Narrative for Playing Audio Dhammapada Verse................ 40
15 Use Case Narrative for Marking Favorited Dhammapada................... 42
16 Use Case Narrative for Showing Bottom Sheet Dhammapada............. 43
1 HOME Page DESION ...c.veivieiiece ettt 52
2 Character Classification Page DeSign .........ccccovevieiieveiieieeie e 53
3 List Content Page DESIGN .......cceiviiiiiiiiiiiieeeeee e 55
4 Show Content Page DESIGN ......ccccveieeiieiieiee et 56
1 Device Specification for ANdroid............cccccveveiieiiiiiciiese e 95
2 Device Specification fOr 10S.........ccooiiiiiiiieiecee e 95
3 HOME PAGE TESL.....cueiiiiiiieeiieee e 98
4 Character Classification TeSt.........cccovreiriiiiieseseese e, 99
5 LISt PArTIEa TESE .ot 101
6 Dhammapada LiSt SECLION TEST.......cccoieiiriiirisieieee e 102
7 Dhammapada Verse TeSt........ciueiiieiiiiii e 104
8 SHOW CONENT TEST ... 106
O BOttOM SHEEE TS ..o e 108



Figure 1.

Figure 2.

Figure 2.

Figure 2.

Figure 2.

Figure 2.

Figure 2.

Figure 3.

Figure 3.

Figure 3.

Figure 3.

Figure 3.

Figure 3.

Figure 4.

Figure 4.

Figure 4.

LIST OF FIGURES

1 Phases of Rapid Application Development ...........cccccevvvieivececeenenn, 4

1 Insertion Sort AlgOrithm .........cccooiiiiiiie e 13
2 Dual-Pivot Quicksort AIgOrithm..........ccoceviiiiii e 15
3 Knuth—Morris—Pratt Algorithm First Step Flowchart........................... 17
4 Knuth—Morris—Pratt Algorithm Second Step Flowchart....................... 18
5 MyParitta APPHCAION ......cveiiiiiiice s 21
6 Dhammapada APPLICALION...........ccceiiiiice e 22
1 USE CaSe DIAgIam ........ooviiiiiiiiieieieiesie et 26
2 Activity Diagram Of Paritta.........cccoooeiiiininiiiceese e 45
3 Activity Diagram of Dhammapada ............ccccevveviiiieiieiecie e, 46
4 Activity Diagram of Character Classification...........c.cccccvevviiveriveinene. 47
5 Input, Process, and Output of the Application..............ccocevvvviiiiinnnnn 48
6 Screenshot of Input, Process, and OQUtpUt ...........cccoeveevieiiecciccie e, 49
1 HOME Page DESIGN ....c.viiiiiiiiiiiieiieieie et 51
2 Character Classification Page DeSign ..........cccooverviieeiiveiesiiesieesesiennens 52

3 List Content Page DESIGN.........ccuriiiiriieiiiie e 54



Figure 4.

Figure 4.

Figure 4.

Figure 4.

Figure 4.

Figure 4.

Figure 4.

Figure 4.

Figure 4.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

4 Show Content Page DESIGN ........cceviiiiiiiniiieieee e, 55
5 Class DIagram ........ccuecieiveiieiieieeie e steesee e e e e e reaneenreas 57
6 Home Page Class DIagram .........ccccocveiverieiiesieese e e see s esve e 58
7 Character Classification Class Diagram .........cccoceverereneneniesineinnnnens 58
8 List Content Class Diagram .........cccccvueiverieiieiieese e 59
9 Show Content Class Diagram ..........cccccvvereieeiieeie e ese e 61
10 Bottom Sheet Class DIagram ..........ccccooereririnieiiene e 62
11 Reusable Card Class Diagram..........cccceceeeeiieriesieseeie e se e 62
12 List String of Dhammapada ...........ccccceeveiieie e 63
L HOME PAGE ... 65
2 Character Classification Page .........cccooiriririiiieese s 66
3 Paritta LISt PAGE .....ccveivieiiece ettt 67
4 Dhammapada Section LiSt Page..........cccovviiriiiieiieiiiene e, 68
5 Dhammapada Verse LiSt PAge ........cccovviiririniiieese e 69
6 CONENE PAJE ...t 70
7 Loading Preference DetailS..........ccoiieiiiiiiiiieec e 71

8 Additional Keyboard Details.............cccovereiiieiieeiiiie e 72



Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

Figure 5.

9 Loop COMMON ParTtta......cccooverieiiieiiiiiesiieeeeee s 73
10 Showing Favorited Paritta............c.ccocvveieieeiieie e 74
11 Showing Common Dhammapada ............cccevveveerieeieeiesiee e 75
12 Showing Favorited Dhammapada............ccoovverieieiinencieseseeeens 77
13 SaVEd PreferenCe . .......coeiiiiiiieeicie e 78
14 ITMAQE PICK....eiiiieie ettt 79
15 Image ClasSIfICAtION. ..........coiieieieiesie s 80
16 CoNVOIULIONAL 2D ..o 81
17 TraiNiNg PrOCESS.....ccviiieeieciie sttt re e 84
18 CONVEITING PTOCESS ....oviviiiiiieiieiieiesie st 85
19 Testing H5 MOGEl ..o 86
20 Testing Tensor Flow Lite Model ..........cccoovevveiiiieiice e 87
21 Comparing Result of Both Model ... 88
22 Searching Feature First Step .......ccoovviiiiriiieee s 89
23 Searching Feature SECONd SteP.......cccccvvvevieiie i 90
24 Play and StOP AUIO .....couveiiieieieie et 91

25 Page VIEW BUIIAET .......cocoiiiiiiiee e 92



Figure 5.

Figure 6.

Figure 6.

Figure 6.

Figure 6.

Figure 6.

Figure 6.

Figure 6.

26 ReUSADIE Card ........oocviiiieieieiece s 93
1 Home Page Testing on iOS EMulator ...........cccceevveiieie e, 98
2 Character Classification TeSt .........ccccviereiiirinisee e 99
3 LISt Paritta TeST...cuiiiiiiieiieieee e 100
4 Dhammapada List SECtion TeSt ........ccccvveveiiieiiciecc e 102
5 Dhammapada VErse TESE ......ccciverieiieiieiecee e 104
6 SHOW CONENT TESE....cuiiiieiieieieiee e 106

7 BOtOM SNEEE TOSE ....veeeeeeee et 108



