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Abstract—This paper proposes an architectural and graphical We adore and appreciate Thai classical music. Torere
user interface (GUI) design of a traditional Thaigical instrument we desire for a seemliness combination of traditiofhai
application for tablet computers for practicing fRRad EK” which is  ysical instrument and state of the art technolalg. hope

a trough-resonated keyboard percussion instrunidm.application
provides percussion methods for a player as reah gshysical
instrument. The application consists of two playmgdes. The first
mode is free playing, a player can freely multidioes on wooden bar
to produce instrument sounds. The second modeaitiping mode
that guilds the player to follow percussions angthims of practice
songs. The application has achieved requirementspecifications.

Keywords—Architectural software design, GUI; traditional Tha
musical instrument, percussion instrument

|. INTRODUCTION

HAI classical music is an integral part of the $ivef

Thais. It is the focal point of their way of liféradition,
culture, arts, education, religion and philosophiiroughout
Thai history, a valuable and impressive musicalnftation
was set up with a variety of instruments, composgi and
playing techniques, that could clearly express nageaof
emotions and feelings. This inestimable inheritan€er hai
music, handed down through the ages by craftsmah
accomplished musicians, continues to be lovinglyntaied
and developed by today’s generations of music &raeind
musicians [1][2].

Thai society has rich cultures. The Kingdom of Tdrad has
several types of traditional Thai systems of ordag they
which are classified into four categories, by theymg action:
Plucking for plucked string instruments, Bowing foowed
string instrument, Striking for percussion instruntse and
Blowing for wind instruments. However, nowadaysjdsing
and practicing in Thai classical music is not aeriesting or
popular to our Thai youth as much as that of westar
contemporary music. There are only some interegtedps
that still conserve and study it.

This paper proposes an architectural software abd G

design of a traditional Thai musical instrument laggpion for
tablet computers. In this paper, we implement “Ran&k”,
alto xylophone in percussion instrument. The ajgiia will
support iOS, Apple operation system and
trademark tablet computer.
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that our research project will encourage inspirgtimotivation
and good attitude of Thai people and boot more dppity to
reveal Thai classical music on the internationegle

In addition, there are many musical instrument i@ptibns
on the tablet computer platform such as guitarlirvi@rums,
piano, keyboard and so no [3]. These producer caoimepa
distribute them for free and commercially via ogliplaces
and market in both Apple and Android platforms there are
no traditional Thai musical instrument available.

Il. RANAAD EK

A.Ranaad Ek and Its Significance

Ranaad is a traditional Thai musical trough-reseshat
keyboard percussion instrument generally playecdh wito
mallets in Thai classical music and performance [4]

The traditional Thai system of organology classifitanaad
into five categories such as “Ranaad Ek”, higheeto

Vlophone with bars usually made of hardwood, “Rah&k

lek”, higher-tone metallophone, “Ranaad thum”, lowene
xylophone with bamboo or hardwood bars, “Ranaadnthu
lek”, lower-tone metallophone and “Ranaad kaeo”,
crystallophone which is very rare.

Ranaad Ek (Thakzwueen) is the generic name for keyboard
percussion instrument or Thai xylophone used in Thei
classical music (Fig. 1). It is an important instent as a
leading instrument in piphat ensemble [2] and alalbled an
iconic instrument. In addition, the Ranaad Ek isoala
symbolic representative of Thai classical music.

Fig. 1 Ranaad EK[1]

B.Ranaad Ek’s Composition

Ranaad Ek has evidently occurred since The Kingddm
Ayutthaya, 1350 - 1767. The Ranaad Ek composes$rett
parts [1][2].

First part, it is boat-shaped resonated troughafoplifying
reverberation and bright sounds, as shown in Figth2 center
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of trough is a base or foot, sloped like pyramitlei, the next
important component is “Khon ranaad” (Thaiiszina) which

is made of wooden plate funnel (Thajidnius; like float

filled with rice used as offerings in traditionahdi cultures)
that is closed adjacent to heading and endingeofrbugh and
is for hanging wooden bars, the important partdmyducing

cords [1][5].

Wooden plate funnel/Khon ranat

Wooden cover ‘— Base/Foot

Fig. 2 Resonated trough of Ranaad Ek [5]

Ranaad Ek consists of 21 or 22 wooden bars, asrshow
Figure 3. The wooden bars are typically made oéwaod or
hardwood which is rare to find. A bar is locatedte far most
left called the beginning bar which produces thedst sound
tone and the far most right one called ending lbadgces the
highest sound tone.

Tone adjustment is achievable using a combinatewden
lead (malleable metal) and paraffin to attach undech
wooden bar in both leading ends. Moreover, thedaiesome
wooden bars are used as reference tones for aotbieurnent
in the ensemble.

PEREPERING I I ‘
Fig. 3 Wooden bars of Ranaad Ek [5]

The last important part is mallets. We play Rangkadvith
two mallets. There are two types of mallets. Thi s@llets
provide relaxed, silky and softer tones for playshgw songs.
Meanwhile, the hard mallets provide sharp brightrets when
wooden bars are being percussed for faster plagoth of
mallets types are shown in Fig. 4.

b

a. Soft Mallets
Fig. 4 (a) Soft mallets

b. Hard Madlet
Fig. 4 t@rd mallets [5]

C.Ranaad Ek Percussions

Basic Ranaad Ek percussion is a beating methoden\Wie
player
concurrently, as shown in Fig. 5, therefore bothnsbtones
are generated concurrently
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Fig. 5 Percussion of Ranaad Ek [5]

There are many ways to play Ranaad Ek. Main ané bas
percussions are classified into four methods: Qémaif aiiv),
Graw (Thai: #nse), Seaw (Thai:wdmile) and Gwaad (Thai:
dnna) [1][5].

Gep in Thai means ‘to keep or clean up’ and ihis most
important basic percussion when a player holds etsalhnd
hits double wooden bars concurrently. Each barsefe the
note sound name but they have different tones, asdbw Sal
and high Sal sound tones, as shown in Fig. 6. teroto
position the couple notes we count the bars fromtoreight.
Therefore, this percussion method is called 8-doubl
percussion.

8-double Eercussion

Fig. 6 Basic or 8-double percussion [5]

When speaking of music, the minor instruments of an
ensemble fill in the pauses and stronger, moretanding
notes of the major instruments. This adds moreilddta the
music.

The second percussion, ‘graw’ or repeat, is foyiptalong
notes when the player frequently swaps hitting d®wmpoden
bars with equals weight of left and right handshswn in Fig.
7. In the another way, the term ‘graw’, the plageikes the
keys on the Ranaad Ek on the rows in a quick, ataqeattern,
causing the tones to run together into a singlg lamning
phrase. In addition, a musician can also percudsuble, 3-
double, 4-double, 5-double, 6-double or 8-doublepssions.

Fig. 7 Repeat percussion [5]

The third percussion, ‘seaw’ or portion, is a waypercuss

wooden bars when a hand is repeatedly hitting #meesbar
while another hand synchronizing hits through woodars
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producing resonated sound tones and harmony melodge standard.
shown in Fig. 8.

The left hand is repeatably hitting the same bar InputLayer C°_°°52D
(Scene) Director

i : H InterfaceLayer GameController
Fig. 8 Portion percussion [5] st Scene 1 (sinteion)

The last one is ‘gwaad’ or sweep percussion, asvishio
Fig. 9. In music, it refers to the player runnirge tmallets
along the entire wooden bars keyboard in one loagvdslow
or fast, same or different directions, generatidgrming GameLayor

sounds. (s”y

rekrieves
updates

GameState
(Singleton

Fig. 10 Cocos2D Framework [7]

B.Application Architecture

We design the application architecture and dividiato 6
modules, as shown in Fig. 11. The most important g
Playing Manager Engine (PME) which is responsibde f
Fig. 9 Sweep percussion [5] application controlling and orchestrating all mastuto drive
for the application goal.

The first module, Multitouch Detecting Engine (MDE a
module for detecting all concurrent touches frore tiser
which will support both free and practice playingdes [8]. In
order to do Ranaad Ek percussions, the applicatitrallow
the user’s touches on touchable areas and directaanshown
in Fig. 12 indicated by dash arrow lines meanwbdid arrow
lines indicate the opposite. The player is ablegaach the

A.Eramework areas outside the wooden bars but the applicatibnet have
' any response.

Application development for tablet computers under
trademark ‘iPad’ of Apple has classified into fdtameworks:

Native, Web Based, Embedded WB and Cross Platforms.
Each framework has both advantages and disadvantage
depending on several factors such as device haedwar
utilization or fast network connection requiremestt,. [6] )

In feasibility study, we chose Native framework

These basic percussions are fundamental practicehéo
player improve players for later applying in adegtiand
advanced percussion styles or more interesting hngt
Therefore, our application will support and focus these
main and basic percussions.

Il APPLICATION ARCHITECTURE ANDDESIGN

development. The advantages of this frameworkaisst API, g‘g Play Manager
fast software development and management and device «i‘?g o Engine
hardware utilization. On the other hand, the dgwelchas to O .
engage with the framework specification requiremmerior ' JL
example, programming language must be ObjectiverGriy Multitouch
Xcode IDE. These conditions are disadvantages fatfopm DPetocting
specific development. Apple iOS SDK consists of riation FOBID:
Framework and UIKit library already bundled withSO

Cocos2D framework is an Object-oriented APIs, asash Fig. 11 Application architecture
in Fig. 10. Cocos2D is an open source under MIT
(Massachusetts Institute of Technology) licenseagent that s e e 1 ) FI P | ,=].,-|.. e

the developer can independently distributes thecgoaode ' et

[71. : AABEE :Islale P ?
Cocos2D is easy to implement and extend the denedop | : : | | | J

and has an effective memory management. Cocos2posigp Fig. 12 Touchable areas and directions

both 2D and 3D (2 and 3 Dimensions). Our applicatio

supports only 2D and is implement following the @@& ES

[
3
o
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There are wooden bars in our application startiognfthe
far left to the far right. Each produces an ideaiti&ound tone
in traditional Thai system of organology from tlosvest Sal to
the highest Far tone. Therefore, there are 21 ntones and
14 8-double percussion tones.

The second module, Sound Engine (SE), is a module
playing each sound of each wooden bar of Ranaad Bider
to precisely produce sound from the message onpaes sent
by MDE. We design the application that will suppbxth
tones of sounds produced by using soft and harteteal his
module will be activated in both free and practmaying
modes.

The third module, Rhythms Synchronizing Engine (R$E
for managing the song rhythm that is classifiedoading to
the speed of playing into one-class, two-class thnele-class
in the traditional Thai system of organology. listivork, our
application will produce the sounds of Ching, aditianal
Thai musical instrument for controlling rhythm.

The forth module, State Saving and Resuming Engine

(SSRE), is a module for collecting states in praciplaying
mode in case that a player pauses. The systemkedp
necessary states and when the player resumes Yo thia
system can restore these saved states to continnéng the
application.

The fifth module, Song note Inputting Engine (SIE),a
module for inputting song notes used in the pracptaying
mode only. Therefore, it transforms of song notés PME
(Playing Manager Engine). The application suppatsig
notes in 8-double and portion percussion as a noimm

requirement [9].
Rhythm i Wooden
Class Ty Malltes Type / ™

Selecting
Back II Selecting |

(Rhythm
7 Class
5
Back Back '
|

Back

Back |

L AR Y | | = \ Selecting
1 { edectin 4 f
On Pause \ | e v )
| On ~__ f OnFree b ./
| P selecting— W Practising /__ playing 4
{ 'y Back y T na
\ - Y —~Selecting— /|

X

m— Playing
fud Mode \
\ |

Selecting

I. Sélecnng —Back—

“End End
Back -

e End 5
-+{0On Loading |- B Menu e
End
Next “Tutorial ) -
Info

Fig. 13 Application main state diagram

The last module is Presentation Engine (PE).
application will run in user-event-driven orientati such that
the interaction between the application and theyegplawill
achieve by PE module. The application main staagrdim is
shown in Figure 13. On Free Playing and On Pragjicre
states which support free playing mode and pragjichode
respectively.
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In order to end the application established by ithed
hardware mechanism, the user need to push Homenbutt
Nevertheless, the application may not be destroped
deallocated from the main memory depending on M8 i
multitasking [6]. However, its resuming mechanidiowas the
fplayer to jump from On Loading state to each plgyinode
which was suspended before swapping the applic&itornthe
background.

C.Playing Mode

We design the Ranaad Ek application to have twginda
modes. The first mode is free playing. The playam &eely
multi touches. Even though they play wrong perarssi the
application still generates note sounds locatedhentouched
wooden bars. The state diagram is shown in Fig. 14.

. 'poden Mallets
Playing Mode | a8 —T—n, Cd £ |

Selecting

/ / Seleftin-:;
I-'I End Selecting .
[ s Back Rk
A | | !
.
R |
~—pnd__— Wooden Bars
Selecting™ 4
. Selecting
Rhythm Class
——Back—{ On Selecting Class
T Selecting—

Fig. 14 On Free Playing mode state diagram

The second mode is practice playing. The stateraiads
shown in Fig. 15. The mode is for letting the plaiefollow
percussions and rhythms of practice songs which
recommended by The Arts Cultural Center of Prinde o
Songkla University. The song named one-class rhykinae-
Bor-Ra-Ted (Thaiwmsmessuin) is the first practice song for
the first beta version of the application. The sanglassified
into all three rhythm classes [4] which are usedlay and
sing in the performance. In these states, the plege choose
soft or hard mallets and rhythm classes respegtivel

Selecting_
/ ’ ; foc Mallets
o Playing Mode oudeqn el

Type

r

—tind”

i Sulcé!ing
End b |
s Back Selecting Back
On Pause  J+— T /
Our Selecting
' \ ~. Wooden Bars
Back  “Rewme -

Selecting
| ]

Back Selecting

On-Off Sound Rhythm Class

Fig. 15 On Practicing mode state diagram
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D.Graphical User Interface

Initially, traditional Thai musical instruments veecreated
only for making music. Then musicians and craftsmamed a
lot of experiences and achievements. Therefore,
instruments were extended with decorative motifgatterns.
The instruments brought forward to more luxuriotefined
carved and decorated with mother-of-pearl and gottksigns
[1]. Our application idea and design are concepedl into
golden motif theme. We design GUI in only Thai laage for
the first version. Our application supports langsca
orientation displaying only in order to manage latydesign of

Ranaad Ek wooden bars which consists of 21 barg Th

Landscape orientation gives us a flexible desigraand it is
easy for the player to touch these wooden bars.feigshows
Ranaad Ek application on loading screen. It istlifash
animation while the application is initialized inthe main
memory.

Fig. 16 Ranaad Ek application on loading screen

Fig. 17 shows Ranaad Ek application main menwnsists
of two choices. The higher item is playing mode #rellower
item is tutorial information. Fig. 18 shows Ranaédk
application wooden bars which are used in both freging
and practicing modes.

Fig. 17 Ranaad Ek application main menu

the

Fanaiuddsans iunddansiun

S i i

Fig. 19 Tutorial design screen for practicing mode

IV. IMPLEMENTATION AND DISTRIBUTION PLATFORM

A.Implementation Environment

We implement Ranaad Ek application using Cocos2D
version 1.0.1 framework on Mac OS X 10.6.8 with €alive-
C on Xcode IDE version 3.2.6 (1761). We record shands
from real instruments in a studio. Then, we imprthe sound
frequency of each wooden bar into same amplitude.

B.Multitouch Detecting

We manipulate multitouch detecting by overridingeth
Cocos2D methods; ccTouchesBegan, ccTouchesMoved and
ccTouchesEnded.

For example, a fragment of ccTouchesBegan method
implementation for free playing mode is shown ig.F20. We
have to calculate touchable area which is wooders. ba
Meanwhile, we have to detect moving touch gestwe f
marking flag ‘senderMove’ to ccTouchesMoved method.
Finally we extract touchable area by sending messag
bounding box and touched location in OpenGL of each
wooden bar Sprite to ‘CGRectContainsPoint’ methal a
shown in Fig. 21.

Fig. 19 shows the tutorial mode design screen Far t
practicing mode. When flash lights occur on the eero bars
for the user to practice the song notes, the plagsrto touch
them, and then next song notes will flash lightstiom next
wooden bars again and again until the song ends.
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UlTouch *touch = [touches anyObiject];

CGPoint location = [touch locationInView: [touckew]];

SpriteRanand *OBTouchBG = [[[SpriteRanand allod]i

autorelease];
[OBTouchBG initBackground];
CCSprite* Touchbg = OBTouchBG.bgRang;
if (CGRectContainsPoint([Touchbg boundingBoxjcdtion)) {

NSLog(@"Test Touch BG");
senderMove=YES;

}

Fig. 20 A fragment of ccTouchesBegan for calcutatiouchable area

for (UITouch* touch in touches ) {
CGPaoint location = [touch locationInView:[touchew]];
location = [[CCDirector sharedDirector] conver@lalocation];
if (CGRectContainsPoint([spriteButtonP1 boundingBox
location)){
touchedPads = touchedPads | (1<<0);
spriteButtonP1.visible=TRUE;

Fig. 21 A fragment of ccTouchesBegan for extracéagh wooden
bar area

C.Memory Management

iOS does not have a memory management. Therefoie, i
necessary for developers to manipulate memory atilme and (1]
deallocation of many objects in the applicationthgmself.

We implement data property of object to “@property2]
(nonatomic, retain)” for monitoring references dnelease”
for releasing unusable references in main memory. 13]

D.Distribution Platform

The application supports iOS version 4.3 or later.
Application distribution platform is a trademarkpdg tablet 4]
computer, iPad2. It has 9.7 inch widescreen with iuching
technology bundled and 1024x768 resolutions [10%erU [5]
inputs are established via multitouch in order doRhnaad Ek
percussions that the user concurrently touchesldouboden g
bars with two fingers.

V.CONCLUSION 71

This paper proposes an architectural software aktd Gl8l
design of a traditional Thai musical instrument laggpion for
tablet computers. We implement Ranaad Ek, troughrated
keyboard percussion instrument. The applicationl ¢
distributed on iPad2 with iOS 4.3 or later. ]

The application consists of two playing modes. Tinst
mode is free playing, a player can freely multi does on
wooden bar to produce instrument sounds. The secmad is
practicing mode that guilds the player to followrqessions
and rhythms of practice songs. In Fig. 22, the Rdnkk
application provides percussion methods for a plageaeal as
a physical instrument in the free playing mode. @pplication
has achieved requirements and specifications.

[10]
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Fig. 22 The application in free playing mode
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