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ABSTRACT

T-Khim is an iOS application for practicing skills for the general public. The
Application is a medium of instruction for personal training and used to make decisions before
buying the real Thai-dulcimer.

Many people who are interested in playing Thai—dulcimer (call Khim) often have many
problems regarding the development of their own Thai-Dulcimer skills. Such as buying a Thai-
dulcimer Setting the dulcimer Rain training and memorization of musical notes, etc. In addition,
the various age ranges and fundamentals of knowledge are different for each person. Causing less
interest in studying the Thai-dulcimer

The T-Khim application will be able to help anyone interested in playing the Thai-
dulcimer to learn basic information. For the purpose of choosing to buy real Thai-dulcimer

Eliminate the problem of real Thai-dulcimer settings More convenient to practice skills easily
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A
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FuNd 11509121 11aa uag Update 1aW5910 App Store 9191110191103 F1 X-Code a1g9
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wewanyu v 185y
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SDK @151 Mac OS X 1182 i0S o Class Library d14150 19 Waruiedwandu
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T151n54 Firebase Wiau1lag U5HN Google iHununanoiy (Platform) NAuSIN
A A o @ @ J A . ] o Y Y v 9
IAT0INO AT UNIIIANS 1UdIU Backend H30 Server Side #9931 1AAWMUIA IO
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M5197 2.1 FTiavetoya (Data Type) 119 1u Fircbase

Data Type

Sort order

Note

Array

By element

values

1 1 4 I 4

Array lia@150%ian Array 9iluluesddsenou wih

s ° 1Ay Yo
panlszneunelu Array zasdumuei ldsuneung
d‘ L= o W g’/ \ Ady = o W
iedaiTead1auaa 2 Array Yu 11 seuveziSesdauay
1 o
mosnlsznoy
d‘ = a % 1
WoTeuney 2 Array  @INTNAATNVDILAA Array VL
gnl3suMeunuNdY HINAFAAMINVOIUAAE Array

=] o = a v A 1
MAUNIZIMSUToUNI VTN FNAINTDIVDUIAAE Array
o ~ v Lﬂy 1

vazazyimsfSeuieyluanyasil ldauniezwuanu
UANANVDIAAL VTN TULAAY Array

~ A~ Y ' Yo v o w
ANV Array NHYUIATUADN 32 1A5UNTIAOUAD
1INOU Array NUVUIAG1INT
A8
[1,2,3]1<[1,2,3,1]1<[2] 9£WUI Array [2] U

4 =\ 9 1 =1
paAllsznouLInga MIzlvNaduUnNI Aray [1,2, 4] 1

11N 3 A2 WAAUNOU Array NUANITHN 4 A7

Boolean

False < true

Byte

Byte order

TiAgaga 1,048,487 lUs (1 MiB - 89 bytes)

9 @ J Yo a < a
a3y 1,500 hl,‘U@]LL‘iﬂﬂgulﬂiﬂﬂ15Wﬁ]1im1lﬂHWLﬁ‘H

Date and

time

Chronological

<
mudeya’ldlu Cloud Firestore

wiudnluszauluTasaun laag)

Floating-
point

number

Numeric

64-bit double precision, IEEE 754.




M135199 2.1 (919)

Geographic | By latitude, —
al point then longitude
9
Integer Numeric 64-bit MIAUINLLASAY
< o A ] A o o o,
Map By keys, then Lﬂumqmﬂwgmﬂu document INDNINITVANI index VL
E4
by value a1n5at19911 subfields MNUENAINIINNITI index
FJ
subfields Wﬂﬁuﬂﬂggﬂllﬂﬂ@@ﬂﬁ]']ﬂﬂ'ﬁﬁ”I index @9]}'38
= o w Ad v A % 1 1 9 9
NFLTINAAUAYITYNIALTYUTUD AIDYIUFU ﬂ']!ﬁ'ﬂ“lf
o o = o o ad
A1E {c: "foo", a: "bar", b: "qux"} Map LLTEIAAUNTNAY
o I
wazaiunaily {a: "foo", b: "bar", c: "qux"}
= o w = ad ad
Map fields ‘D&ﬁﬂﬁﬁ']ﬂllﬂ']ﬂﬂ"lﬂﬂ%fJ‘]JL“I/]fJ‘U@TJJﬂEJﬂGUfNﬂfJ
o w A = g’/ =) i) 1
aTﬂULLﬁﬂﬂ@ﬂWﬁlﬂ%ﬂ’Ul‘ﬂﬂ‘U keys flﬂﬂll‘l«lﬂf]ﬂlll%ﬂlll‘ﬂﬂllﬂ']
MINAVOI key 19110U 92Ms5ououn keys A2
ao 11508 9
Y
ﬂTﬂuu%ﬁWﬂWﬁm’lﬂﬂ’lNﬂ’l’) map AIVYNIYU
{a: "aaa", b: "baz"}
{a: "foo", b: "bar"}
{a: "foo", b: "bar", c: "qux"}
{a: "foo", b: "baz"}
{b: "aaa", c: "baz"}
{c: "aaa"
Null None -
Reference By path A981
elements projects/[PROJECT ID]/databases/[DATABASE ID]/docum
(collection, ents/[DOCUMENT PATH].

document ID,
collection,
document

ID...)




M135199 2.1 (919)

Text string | UTF-8 UAE9EA 1,048,487 bytes (1 MiB - 89 bytes)

Y Q

[

encoded byte | 11151 1,500 bytes 1150 Y84 UTF-8 92 1asumsiioizan

=)

I
order 1 UNIAY

d o v v a %
2.2 mﬂ1Jﬁznaummvwmmamﬂwmﬂﬂm
4 a J a ua a o
2.2.1 19509R0UNUAD3 52 DUUHTANIT Mac OS 91NUTHN Apple 11ag Mac OS Tag 1%

[ 9
UeUNAAFY X-Code Haa1315a 1% 1aNa MacBook, MacBook Air 1@ MacBook Pro iMac (114

9 Y
v A

o Y o D] . 4 v o o
MINAUUINTIT AW 15 MacBook Air 2017) Tag#l X-Code 921 Interface H1190 1151
= Y o ¥ 1 a oy 9 o 9 a o o
WeulAamdane 9 IHiaedImiunIsesnuuur el namsy uazam1saninis
HEAAINARTUAITIA0INIT TN (Simulator) Taseusnideniszinniazyunve Device

1 1 { Y g’/ . . < 1 U o 1 @ X
YoIFUAN 9 Noziaaina lans iPhone 1A iPad AWATINAUNTENIDIFUTIYIUFIT NGO

0 Y ' Y o v A & " g v
paasnan i ldnnegeendunmsimauvesnaewazszuuaeui @91y a4l uan
o 2 dy T < 1 o A I a 1 A 1
Wangul) oo lsnamsiamisodawamsiinaulliglnsaivielagiiumadouds
Y 9 = 0o q ¥ o a Yy o A o
Mouon (USB Port) Iaonale ¥99z9i11dman159191495980ana09n 1 Code NWAMUINN
Uszms
. . 4 o a [ ] A 919} o
2.2.2 iPhone ¥30 iPad el lumsuaainisihanase edralsnawluntgwannlsy
Y
iPhone 8 TumsnadoumMIIY
@ a ) [ @ @ i o a Q‘{ I
2.2.3 Apple Developer Account Wie sHaguFnd v uianau iesuans lumsilu

@

Anauuedwainduueuien Apple Taoainsau1¥n'lan hip:/developer.apple.com 1ag
A o Y Y o Yo & g o o

weaiinsndl faunsaz 15U Apple Developer Account Fuiluauaeulumsiulusvsoslu
MIuelnanFuae q Fandesnisnagevuelnamsun liausonageudle X-Code

o &
18 395 uTludeal Apple Developer Account A
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23 NYHHNNYIVD
2.3.1 NOEYEBIAUATAING
d A Aa o o ' a Aq ¥ o A =~ A
Lﬂu’ﬁﬂ°V]llﬁTﬂEIUJE)EJNN1ﬂeluﬂﬁ@‘ﬁllTﬂﬂgﬂiﬂfﬂlﬁﬂﬂ\lﬂﬁﬂuuuLﬁﬂﬂlﬂﬂ?"’ﬂﬁ]\imiﬁlﬂ
A = A A A o 1 A o & Y o
AUAsLAEMITUTEaIUITEUDUATOIANAT  NAMNIUT HeI 1IN NUNAUATIZABITIAIY
9 % 4 =1 ~ 3’/ dy I 1 1 Y o = o

mﬂwaﬂmmmuaz‘m]ymummuwugmmiwLﬂumuiumﬁﬂnﬂiwuﬂﬂummmmwwm
VANV INITDUBIAULDI Michael Pilhofer (holds a Master's in Music Education with a Jazz
Emphasis from the Eastman School of Music, and a Bachelor of Music degree in Jazz Performance
from the University of Miami.), Holly Day (work has appeared in Guitar One Magazine, Music
Alive!, culturefront Magazine, and Brutarian Magazine.) “If you’re trying to learn how to play
music, read music, or brush up on improvising and performing with other musicians, music theory
is important. However, you don’t need to know every last tidbit that the many theorists around the
world have written down. You just need to become familiar with some of the basics. You need to
know the names of the musical notes, and you must understand time signatures, music intervals,
and chord progressions.”
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INFICUNMITUTLINDU 440 ﬂ‘NGl‘L! 13U
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2.4 HAANAZNUIVLNINIVD
= = = ] -d' = = =
9175 GIAT (2554) FLUUTIIAUAT N8 AN TEIVIAUAT INTLAZAUAT
Y A AN or o W ~ A ~ ' ~ oA
mnaty Janud limidu Tastanudvesauaiainalunaay 1 @eany (Octave) LUUTYS
< - A v A o A A Vo e &
oMy 71HeunUoUl U Ao C-D-E-F-G-A-B #3lianudn1e limidunanua
1 A
NA1IND
== < =y =
UIFYUAN (Whole Tone) 51@8dAd C, D, E, G, A
= é =S

A39F89 (Semi Tone) 2 13849 A0 F, B

]

2 A 1 = I 2 < Aa
Man YUYV NI IEAUATAINAFINITOUUY 1 NULIFI0amIU 6 1FouaNNY
A 1 o o 1 = = <3 I 2 = o & = = 1 Y
AIMUDHIUNT DU LAZYILUNINTY 1 WeaaNeany 2 AU muuiu 1 Vl‘lllﬁﬂﬂﬂ\‘lll‘]_l\illﬂ
=l I x = < =y A A 1 ] 1 o o 1 A a ~
amilu 12 asuaesesniu 7 1@eq NUANUDININIG DU UAT TN ITUAIAINUDITUIVDIAUAT
ko \ ~ ~ ' A 1 o o s Y A =
]11’181!1! GL‘L!LW]E‘IS;’ 1 NULFY i]$3Jﬂ”Iﬂ'ﬂi]ﬁN‘U@Qﬂ’NNﬂmWﬂunﬂWﬂuﬁ o Iﬂ 15 -0 -9h-
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' ° Y1 A a 1w ' A a = ' @
YU mquwmmmmﬁm Cmnny Iﬂ ) MANVUFYIN 2, 3,4, 5,6 LAY 7 ﬁ]%thﬁﬁﬂﬂL!!ﬁfJ
KXY = A A A o 1w g 13 = @ :
winadd ldader Tagni@ean 8 aznduuUMAUdNAse (alunindeadall) deauise
fgniFalszand 1an
=

MANWNTLIN 2, 3, 5, 6 1A 7 VoIdINa VAWDFININVL Ine

! d’ =) d' = d’ :) =) d'
ANNIMUDTYIN 4 VBIATINA WAINDATNINTEIN 4 “ll’hol,‘VIEl

A A 1

dy d' =S [ Y1 A é =} v
UDNITNULUDWIITUIFINAITINDUVDIAUATAINGA %gﬁﬁlﬂﬂ1@31ﬂﬂiﬂlﬁﬂﬂﬂ§l‘
oA A oA oA oA A oA A = = =
FEUINFYIN 3 DULFAYIN 4 LAZTEVINUTIIN 7 NULFYIN 8 T1NN1TWN 2.1 NULFAAIAIUDUD
= =~ ' = = v A ' o
ieutle Tulus19n2109 261.63 Hz D9 2,093.0 Hz 93A390 U529AI0DY0999 8659 (Flute)

AR o =} [ a 4 ~ = U =1 1
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M3197 2.2 anudveudeile Tu (LeaIn)

JTAUITES AN (Hz) JTAUIFE AN (Hz)
Ta 130.81 ¥0Q 783.99
15 146.83 a 880.00
1 164.81 i 987.77
vh 174.61 Ta 1,046.5

¥o0 196.00 15 1,174.7
a 220.00 1l 1,318.5
ﬁ 246.94 h 1,396.9
Ta 261.63 %00 1,568.0
15 293.66 a 1,760.0
1 329.63 il 1,975.5
vh 349.23 Ta 2,093.0

¥o0 392.00 15 2,349.3
a 440.00 1l 2,637.0
il 493.88 h 2,793.0
Ta 523.25 ¥oQ 3,136.0
15 587.33 a 3,520.0
Y 659.26 il 3,951.1
h 698.46 Ta 4,186.0

f31: Audio in Media 1a# Alten, 1999, USA: Wadsworth.
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d’ d' = ~ = v = ~ !
M19194N 2.3 ﬂ?1hﬂﬂlﬂﬂlﬁﬂ\1ﬂuﬁiq‘ﬂEJL‘VIEJ‘]Jﬂ“]JLﬁENLTJEJIH (UNFIU)

LAY aMad (Hz) STAY ANA (Hz)
@es | deeilely | @esaunding wos | geadlely | @esauading
c, Ia 65 65 c, Ia 524 524
D, !5 73 72 D, 15 587 579
E, ¥ 82 80 E, i 659 639
F, 1h 87 88 F, 7 698 705
G, %08 98 97 G, ¥0@ 784 779
A, 110 107 A, 880 860
B, 7 123 119 B, 1 988 949
c la 131 131 c la 1,048 1,048
D, !5 147 145 D, !5 1,175 1,157
E, ¥ 165 160 E, ¥ 1,319 1,278
F, 1h 175 176 F, 7 1,397 1,411
G, %00 196 195 G, %08 1,568 1,558
A, 220 215 A, 1,760 1,720
B, #1 247 237 B, 1,976 1,899
c la 262 262 c, Ia 2,097 2,097
D, !5 294 289 D, 15 2,349 2,315
E, 330 319 E, 1 2,637 2,556
F, 1 349 353 F, 7 2,794 2,822
G, %08 392 389 G, ¥0@ 3,136 3,116
A, 440 430 A, 3,510 3,440
B, 494 475 B, 3,951 3,798
cla 4,194 4,194

d‘ = a oA ~ 9 a 1Y Q(
Ny 91N ﬂﬂ‘HaLLﬁ%ﬂTﬁﬂaUﬁﬂuﬁiqﬂﬂ HH1 10-11), Tagy AN UINTITA, 2514, NTUNN:

a o
Tsanuniggean
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