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¼Ʋ�>$�=øß+ɦ�*�*x�S*ǍŴ

)��=ɖſ¼ƲA²Ɗ��ɦ�*x�S*ɖſ
ůĬ3

%Ÿ�ŧ)+ǮÊ%ɖſA²Ɗ�ɦƈ*x�S)¼ƲƄA

Ɵ�ɧ3�ɦ¼ƲƄ
Ɵ�>�x�S*ǍŴ+ɦ�ǘ3�

+Ŕǳ�>�ɖſAǮÊ%¼Ʋ�=ɧ  

4.2 ����� �@-��N5/B 

N|�lô*ɖſɃȠ)+ɦN|�l*x�S
ńő�

$�=ɖſĺ÷A¶$ØĮ�$�=7*
�=[10]ɧ��

�ɦǮȦ*ńő�$�=D�KFkº*ɖſĺ÷
N|�
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lº*�x�S)·Ʉ�>$�3	�&AîȻ���x�

S+Ė(�(�[9]ɧ��%ɦŃ	+N|�l)ȹ��ɖſ

*Ŕǳ*ɍɦx�S
ńő�=¶$*ɖſĺ÷)ö#��

7*%+(�ɦ�*s�f�)ǃ;>$7ìɛ(�:	(ɦ

N|�lº%Ţ)¼Ʋ�>�ɖſĺ÷)ö#��ɖſŔǳ

AǶ	ɧ�>):<N|�lº*�x�S)ǮȦ*ɖſD

�KFk*ƪķAɔ·Ʉ)��33ɖſŔǳAĎƯ�=ɧ 

4.3 ������ ��%F��
N5K2 

Suzuki;[8]*TV_r%+ɦN|�lº%¼Ʋ�=ȺŬ

&l}F{Va*ƲłATV_r³
ǮÊƼ)Ƕ!$��

�6ɦx�S
ĻñƼ)N|�l*ɒðƒ)ß@���&

�9Ȳ)ɒðƒAü
��ŧ)Żȧ)ĒĴ�=�&
%�

(�!�ɧ��%ɦx�S
N|�l*ɒðƒ)ȹčĒĴ

�=�6ɦ TV_r+ȷÓ*¼ƲĚƍA7&)¬�*ɖſ

D�KFk�;ɖſAx�S)ǼŜŔǳ�ɦx�S+Ŕǳ

�>�ǼŜ*ɖſ�;Ɯ�ɖſAȺ0�&AÚǬ&�=ɧ

��%Ŕǳ�>=ɖſ)"�$+ɦ�2$
ȷÓ*¼ƲĚ

ƍ)ĭ!$:�
ɦ@�&ɒðƒAüŭ��=:	(ƹ(

=ɖſAŕǆ�=�&7Ǧ
;>=ɧ3�ɦx�SǮȦ


�
$¬�*D�KFk�;ÿĠ)ɒðƒAüŭ�=:	

(ɖſAȺ2=:	)�=�ǜ47ß@�$ĎƯ�=ɧ 

 

5. Uniotto 

Ń	+ŕŽŅƘAĎƯ�=�6ɦTV_r*l~aZF

l Uniotto A iOS *Dl{O�Ty�&�$Ďǹ��.��

%+ɦUniotto*ƇǬ&Ďǹ)"�$ȉȯ�=ɧ 

5.1 7A  

Uniotto)��=ÞƇǬAǆ��7*
Ǹ 1%�<ɦ�*

ƷɕAǆ��7*
ñ 2)(!$�=ɧ�Ƚ*Zkf�)

��$�l}Fv���ɖſAȰÇ��Ěƍ�*Ʒɕ*À<

Ů

ÚǬ&(!$�=ɧ 

� 3��l}Fv��Ʒɕ+ɦɖſ*¼ƲÃį�:.�ǧ


¼Ʋ�$�=ɖſAǅȒÚǬ(Ʒɕ&(!$�=ɧ�*

Ʒɕº%ɦN|�l)ÔÇ�$�=x�S�Ȃ9ɦɖſâ

9D�_EVaâ&�!�ɖſĺ÷AǅȒ�=�&
%�

=ɧ(�ɦ��%¼Ʋ�>=ɖſ+�ɖſAȰÇ�Ʒɕ%ɦ

TV_r):<Ŕǳ�>�ɖſ*��;ȺŊ�>�ȺŊÚ

Ǭ&(!$�=ɣx�S
ȺŊ�(�!�øß+ɦŔǳ*

ů��*7*
ǮÊ%ȺŊ�>=ɤɧ��%ɦ¼Ʋ�=x�

S*À<Ů
+ɦŬ*¼ƲǛ�*ZFq�Nɦ7��+V

L]lnZ�ɣñ 2l}Fv�ƷɕÜǂÑ*nZ�ɤ
ō

�>�ZFq�N%ǮÊƼ)À<Ů@=:	)(!$�=ɧ

(�ɦ¼Ʋ�*ɖſ+ɦ�ɖſAȰÇ�Ʒɕ9�Ěƍ�Ʒɕ

)À<Ů
$7¼Ʋ�>ǡ�=ɧ 

�ɖſAȰÇ�Ʒɕ%+ɦŵTV_r
Ŕǳ�� 4"*

ɖſ
ŕǆ�>ɦ�*��; 1"*ɖſAZ]l�=�&

%ƈ)Ǯ¿*Ƹ
Ÿ�ŧ*ɖſA�ǘ%�=ɧ�ǘ��ɖ

ſ+Ʒɕ�Ƚ)Ǹǆ�>=ɧ��%ɦŔǳ�>� 4"*ɖ

ſ*	 ƈ)¼Ʋ���Ŭ
(�øß7�=�6ɦ��*�

�;ȺŬ�nZ�Aō��=�&%Vp�ajI�º*�

*ɖſ7ȺŊÚǬ%�=ɧ(�ɦ¼Ʋ*əƸ
î!$�=

3%)ɖſ
�ǘ�>$�(�øß+ɦŔǳə�
ů7ɠ

�ɖſAȺ0�&)��ɧ3�ɦ�Ěƍ�Ʒɕ%+ɦ�*x

�SAå6�>3%)¼Ʋ�>�ɖſ)"�$*ĺ÷ɣɖ

ſâ�D�_EVaâɤA�Ȃ%ǅȒ%�=:	)(!$

�=ɧ 

 

 

ñ 2� Uniotto)��=�(Ʒɕ 

 

Ǹ 1� ÞZk)��=ƇǬ*ȕţ�  

 
l}Fv� 

l ¼Ʋɦ�ŧ²Ɗ 

l ƈ*�*Ŭ1*VL]l 

l ɖſ*¼Ʋ�Ǥ*șŝ 

l ¼ƲəĤ&�Ŝ*ǅȒ 

 
ɖſAȰÇ 

l ƈ*Ǯ¿*Ƹ%¼Ʋ�=ɖſ*ȰÇ 

l lzFfT�AǦŀ��ɖſ*Ŕǳ 

 
Ěƍ 

l ¼Ʋ
Ǜ���ɖſĺ÷*Ǹǆ 

  

5.2 (C 

Uniotto+ SwiftAƳ�$ iOS*Dl{O�Ty�&�$

Ďǹ��ɧ3�ɦGoogle 
ŕ¥�$�= Firebase[13]*

Realtime Database AƳ�$ƈ*`fFV1*¼Ʋ*Ù�Ɵ

�ɦƯò¼Ʋ�*ɖſĺ÷ɦN|�lĺ÷*ǐưAǶ!�ɧ 

ɖſŔǳ)+Ɓ	(ŅƘ
Ǧ
;>=
ɦ�î+ǔŤƼ

) APIAÂƳ�=�&):<Ŕǳ*�ǜ4AĎƯ��ɧ�

�%+ 1ŬÄ)¼Ʋ�>�ɖſ*ZFa|&D�_EVa

âA Rhythm API[12])ȱ«�ɦ��%Ŕǳ�>�ɖſA£

Ƴ��ɧ�* Rhythm API+ɦɖſ*ZFa|ɦD�_EV

aâɦUu�|ɦģ�ɦr�b('*sZ`�ZA7&)

Ŕǳ�=R�hV%�=ɧ(�ɦ�* API%Ŕǳ%�=ɖ
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ſ*Ŝ)+ 25 Ŭ&�	ÃɈ
�=�6ɦx�S*`fF

Vº)ćò�=ɖſ)ɦ��>)7�ǯ�=7*
(�Ú

Ǭķ
ɠ�ɧ��%ɦx�S)Ē�=ŔǳŜ%�= 4Ŭ3

%ɖſŜAú9��6)ɦŔǳ�>�ɖſAƉ	D�_E

Va*�*Ŭ%�ǯ�=7*
(��Aș2ɦ®ǻ&�$

Ŕǳ��ɧ�>%7 4Ŭ(�øßɦx�S*ɖſD�KF

k�;z�[r)ȺŊ�=�&)��ɧ(�ɦŔǳə�)

"�$+�*ŔǳŠĦ%Į;>�əƸ)ö#�$�=ɧ3

�ɦŵl~aZFlTV_r%¼ƲÚǬ(ɖſĺ÷)"�

$+ɖſzFkz{�;ĺ÷AØĮ�$�=ɣApple Music

*ɖſAɊ�ɤɧ�;)ɦN|�l% 1"*ɖſl}Fv�

A¸Ű�=�6)ɦQR P�b9z�[r)Ʋł�=N|

�l IDAƳ�$ɦN|�l* ł�ÔÇAÚǬ)��ɧ 

 

6. $<(P 

Ń	
ŕŽ��N|�lôɖſɃȠŅƘ*ÚǬķ&ì

ɛƥAžȈ�=�6)ɦĎɟÍÆǧ 4â* 3N|�lɦß

ȇ 12â)Ē�$ UniottoAƳ��ÂƳĎɟAǶ(!�ɧ3

�ɦÂƳÄ&ÂƳĬ*ǔÎ(D�O�aAĎš�ɦ��%

Į;>�jE�bf]MA7&)ɦ�ĬŕŽŅƘ
ȄƔ�

2�Șɛƥ)"�$žȈ�=ɧ  

6.1 (P9! 

3�ɦĎɟÍÆN|�l&�$ɦiOS9��* OS
ŘȬ

�$�=`fFV) 50 Ŭ��ɖſAńő�$�=ÿĉƲ

�:.ÿĉɉƲAå5Ö�Ɇ¨*�=N|�l 3ǜ)ÍÆ

A¦ɚ��ɧ(�ɦĒȝx�S+ iOS*Ƃơ)µ!$�=

qw�U]MDl{º)�=Ŭ%�<ɦ�" Apple Music

*Ŭ%(�7*AńŰ�$�=x�S)Ǟ!�ɧ 

Ďɟ%+ɦĎɟÍÆǧ)ɖſD�KFk*lzFfT�

)Ɇ�=D�O�aAȾĞ�ɦŃ	%ÞǮ* iOS`fFV

) Uniotto*F�Va�|AǶ(!�ɧƈ)ɦTV_r*£

Ƴ)Ŀ>$7;	�6)ɦ5 ¿ɅŃ	%£ƳŠƘAȕţ�

ĎɟÍÆN|�l)£Ƴ�$7;�ɦ�*ĬĎɟAĎš�

�ɧ�*TV_r*Ǜ�ĬD�O�a)Ǐ
$7;�ɦĎ

ɟǛ�&��ɧ¹�Ƽ(ºĐ)"�$+ƈǑ%ȯ2=ɧÞ

ĎɟÍÆN|�l*ƀł+��*:	)(!$�=ɧ 

l N|�l 1ɨƶķ 4âɣA�Dɤ 

l N|�l 2ɨƶķ 2âɥĂķ 2âɣE�Jɤ 

l N|�l 3ɨĂķ 4âɣI�Lɤ 

6.2 (P") 

Ďɟ%+ɦaz�lA�(
; UniottoAÂƳ�ɦN|�

l%{}�¼ƲA£!$ÞǮ*ɖſD�KFkAÂƳ�(


;ɖſA 40~60¿ǉĥǪ�$7;!�ɧñ 3+Ďɟ*Ɓ

Ć%�=ɧÞĎɟÍÆǧ+_�k|A+�4ɦ3� iPhone

A�>�>ǮȦ*�,)Ǥ�ɦaz�lAl}F�$�=ɧ

3�ĎɟǛ�ĬɦĎɟÍÆǧ)Ē�$ Uniotto )Ɇ�=D

�O�aAǶ!�ɧD�O�a+ŕŽŅƘ*ǽǚ�&ɣl

zFfT��{}�ĩĦ�x�S*ġƝAȋĐ��ɖſ¼

Ʋ�ǘ�TV_r¶�ɤ)ƳĻ�=&&7)ɦTV_r¶

�1*D�O�a7ƳĻ��ɧD�O�a*¹�Ƽ(ȡì

ɘƾA��)ǆ�ɧ 
lzFfT� 

l Ǯ¿*Ŭ9l}F{Va
¶$��)·Ʉ�>$�

3	�)Ē�=ąĹĽɣYES, NOɤ 

l Ǯ¿*Ŭ9l}F{Va
R�hV³)¶$ȱ«�

>$�3	�)Ē�$*ąĹĽɣYES, NOɤ 
{}�ĩĦ 

l ø)Ɯ>�ɖſ*ƠȤĥɣ5 Əɋ*{]K�aėĥɧ

1ɨ¶�ƠȤ¾Ÿ(�!�ɪ5ɨɔğ)ƠȤ��ɤ 

l əƸ)¼ƲƄ
î!$�=�)Ē�$Ľ��s{]

a�`s{]aɣǮƵȉȯɤ 

x�S*ġƝAȋĐ��ɖſ¼Ʋ�ǘ 

l ɖſ*ȺŊ)Ē�=ȞŎɣ5 Əɋ*{]K�aėĥɧ

1ɨ¶�(�!�ɪ5ɨɔğ)�!�ɤ 

l Ŕǳ�>�ɖſ1*ƠȤĥɣ5Əɋ*{]K�aėĥɧ

1ɨ¶�ƠȤ¾Ÿ(�!�ɪ5ɨɔğ)ƠȤ%��ɤ 

l JVVsɖſ
Ŕǳ�>ɦ���;Ǯ¿
ȺŊ�=

&�	ĩĦ)Ē�$Ľ��s{]a�`s{]aɣǮ

Ƶȉȯɤ 
TV_r¶� 

l ¶�*ƠȤĥɣ5 Əɋ*{]K�aėĥɧ1ɨ¶�Ơ

Ȥ¾Ÿ(�!�ɪ5ɨɔğ)ƠȤ��ɤ 

l UI*ƠȤĥɣ5Əɋ*{]K�aėĥɧ1ɨ¶�ƠȤ

¾Ÿ(�!�ɪ5ɨɔğ)ƠȤ��ɤ 

l ũƏ*ɖſ*Ǫ�Š)Ƒ2��î*Dl{%*s{

]a�`s{]aɣǮƵȉȯɤ 

 

 

ñ 3� Ďɟ*ƁĆ 

 

6.3 (P?3 

3�lzFfT�)Ɇ�=D�O�aǝź+ñ 4*ȳ<

%�=ɧ�*Nzj+ɦ�Ǯ¿*Ŭ9l}F{Va
¶$�

�)·Ʉ�>$�3	�)Ē�=ąĹĽ�&�Ǯ¿*Ŭ9

l}F{Va
Dl{³)¶$ȱ«ɣŇŖɤ�>$�3	

�)Ē�$*ąĹĽ�)Ɇ�=�>�>*ǝź*ÅßAɦ

»Nzj&�$Ǹ�$�=ɧñ 4AǾ=&ɦ&7)ÌŜ*
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ñ 4� ɖſ&l}F{Va·Ʉ)ąĹĽAő"x�SÅß 
�
ƈ)ŵĎɟ):!$Į;>�ĎɟǝźAñ 5)3&6$

ǆ�ɧ�*ñ+ɦƅȩ
�>�>*N|�l*s�f�A

ǆ�$�<ɦƅȩ+ 5ƏɋȎ§*ȎČ¯Aǆ�$�=ɧ 

� {}�ĩĦ)Ɇ�=D�O�a*	 ɦø)Ɯ>�ɖſ

)"�$*ƠȤĥ)"�$*ǝźAñ 5*ɣDɤ)ǆ�ɧ

�*ñAǾ=&ɦø)Ɯ>�ɖſ)"�$*ƠȤĥ+N|

�l 1ɦ2*ÍÆǧ&Ƒȫ�$ɦN|�l 3*ÍÆǧ+Ȏ§


��(!$��ɧ3�ɦǮƵȉȯ):=D�O�aǝź

AǸ 2)ǆ�ɧǸ 2AǾ=&ɦəƸ)¼ƲƄ
î!$�=

�)Ē�$Ľ��s{]a&�$�Ǯ¿
ă�(ŬAǪ�

=�9�KzJOĽ
ſ���&�	jE�bf]M
þ

�ɦ`s{]a&�$�Ĳ�ŬA¼Ʋ�=Ĳǽ
�=��Ⱥ

Ŭ
ɕ­�&�	jE�bf]M
þ�!�ɧ 

x�S*ġƝAȋĐ��ɖſ¼Ʋ�ǘ)Ɇ�=D�O

�a*	 ɦɖſ*ȺŊ)Ē�=ȞŎ)"�$*ǝź
ñ

5*ɣFɤɦŔǳ�>�ɖſ1*ƠȤĥ)"�$*ǝź
 5

*ɣGɤ%�=ɧñ�*D|jCm]aƀł+Äɘ&áƁ

)(!$�=ɧ�*ñAǾ=&ɦɖſ*ȺŊ)Ē�=ȞŎ

+�):!$Ȏ§
ÿ��¿�>$�<ɦƪ)N|�l 1ɦ

3*ÍÆǧ&Ƒȫ�$ɦN|�l 2*ÍÆǧ*Ȏ§
��ɦ

ȞŎ
Ė(�&�	ǝź&(!$��ɧ3�ñ 5*ɣGɤ

AǾ=&ɦŔǳ�>�ɖſ1*ƠȤĥ)"�$7�):!

$ƹ(=ǝź&(!$�=�&
@�=ɧ 

�;)ɦǮƵȉȯ*D�O�aǝźɣŉǕɤAǸ 3)ǆ

�ɧǸ 3�;JVVs*ɖſ
Ŕǳ�>ɦ���;Ǯ¿


ȺŊ�=ĩĦ)Ē�$Ľ��s{]a&�$�ȺŬ
ſ�

9�Ŕǳ�>�ɖſ&*¾��
ſ���ɦ̀ s{]a&�

$�Ŕǳ�>�ɖſ
ă4%(�&�)ȺŬ
ɕ­�&�

	jE�bf]M
þ�!�ɧ 

 

Ǹ 2�  əƸ)¼ƲƄ
î!$�=�)Ē�$Ľ�� 

s{]aɦ`s{]aɣŉǕɤ 

 

TV_r¶�)Ɇ�=D�O�a*ǝźAñ 5 )ǆ�ɧ

ñ 5*ɣJɤ:<ɦ¶�*ƠȤĥ+ɠ�
ÍÆǧ A*4ů

s{]a 

Ps�a Ȏ§ǧ 

Ǯ¿
ă�(ŬAǪ�= B, F, I, K, L 

KzJOĽ
ſ�� C, E 

Ɓ	(Uu�|*ŬAǪ�= G, H 

�ȏ*dZ)(= D, J 

Ǯ¿*Ƹ
ŇŖ�9�� A 

Ǯ¿
ă�(ŬAǪ�$7;
= B 

��*ă�(ŬAǪ�= D 

`s{]a 

Ps�a Ȏ§ǧ 

Ĳ�ŬA¼Ʋ�=Ĳǽ
�= A, C, I, J, K 

ȺŬ
ɕ­ B, D, G, H 

Ǯ¿
ă�%+(�Ŭ
Ɯ>= E, L 

az�l)ɐ�%�(� D, F 

�
ñ� �� TV_r)Ɇ�=D�O�aǝź�
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�Ȏ§A�$�=ɧ3�ɦñ 5*ɣHɤ:<ɦ¶�Ƽ)Ơ

Ȥĥ+ɠ�7**ɦA& C+��Ȏ§A���$��ɧ�

;)ɦǮƵȉȯ):=D�O�aǝźAǸ 4)ǆ�ɧ�*

Ǹ%ǆ�$�=:	)ɦũƏ*ɖſ*Ǫ�Š)Ƒ2ɦ�î

*Dl{)Ē�$Ľ��s{]a&�$�Ɓ	(Uu�|

*ŬAǪ�=�9�ş�(ɖſ&¾�
=�ɦ`s{]a&

�$�Ŕǳɖſ
ă4%(�&�ȺŬ
ɕ­��Ǯ¿
ă�

%(�Ŭ
Ɯ>=�&�	jE�bf]M
þ�Ǿ;>�ɧ 

 

Ǹ 3� ŔǳɖſAǮ¿
ȺŊ�=s{]aɦ`s{]a 

 

Ǹ 4� ũƏ*ɖſ*Ǫ�Š)Ƒ2��î*Dl{%* 

s{]aɦ`s{]aɣŉǕɤ 

s{]a 

Ps�a Ȏ§ǧ 

Ɓ	(Uu�|*ŬAǨ�= A, E, F, J, K 

ş�(ɖſ&¾�
= A, E, G, H, I 

�*�*ȣç
@�= C, E 

KzJOĽ
ſ�� F 

ȺŬ
ſ D 

�ȏ*dZ)(= F 

Ǯ¿
ă�(Ŭ
Ǩ�= L 

`s{]a 

Ps�a Ȏ§ǧ 

Ŕǳ�>�ɖſ
ă4%(�&�)

ȺŬ
ɕ­ 
A, D, H, K 

Ǯ¿
ă�%(�Ŭ
Ɯ>= C, G, J 

TV_r)Ē�=�ƠɣVp�aj

I�%*¼ƲɦfNǎɤ 
E, F 

ȣç
,>=ÚǬķ
�= I, L 

 

7. @* 

lzFfT�)"�$ɦǮ¿*Ŭ9l}F{Va
¶$

��)·Ʉ�>$�3	�)Ē�$ąĹĽAő"�*Åß

+ 50%&(!$��ɧ���;ɦN|�lôɖſɃȠ)�

�$+ɦɖſAN|�l¶�)·Ʉ�=�&+Ȼ�=Ĳǽ

ķ
�=�&Aǆ�$�=ɧ3�ɦTV_r³%ȺŬ�=

øß)+ɦ¬�*ȣç
@�;(�:	)Ǧŀ�$ȺŬ�

=Ĳǽ
�=�&Aǆ�$�=ɧ�;)ɦǮ¿*ɖſD�

KFkº*{Va9l}F{Va
³)R�hV³)ŇŖ

�>$�3	�)Ē�$ąĹĽAő"�*Åß7 50%&(

!$��ɧ3��Ĭ+ɦȖ4ȭ5Uu�|AŒČ%�=:

	(�ǜ4AƳĻ�=�&%ɦɖſ*Ȗ4ȭ4)x�S*

ĻĶA×Ŧ%�=�ǜ47Ĳǽ)(=&Ǧ
;>=ɧ 

3�{}�ĩĦ)"�$ɦø)Ɯ>�ɖſ)"�$*Ơ
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