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ABSTRACT 
The abstract should be placed at the start of the top left col-
umn a In 2012 Western Australian new music ensemble 
Decibel launched a commercially available score reader 
application (app) for the iPad, on the iTunes store.1 The 
Decibel ScorePlayer allows for network-synchronised 
scrolling of proportional colour music scores on multiple 
iPads. It is designed to facilitate the reading of scores fea-
turing predominantly non-traditional notation in rehearsal 
and performance. The Decibel ScorePlayer has recently 
been further developed to include a range of new functions. 
These include new score models, enhanced instructions de-
livery, network communication based on the Open Sound 
Control (OSC) protocol and the ability to package audio 
playback as part of a score file and improved networking 
protocols. This paper discusses the evolution of these addi-
tions and the way they have been driven by, and adopted in, 
compositions and performances by the ensemble. 

1. INTRODUCTION
'HFLEHO� 1HZ� 0XVLF� (QVHPEOH� KDV� EHHQ� SHUIRUPLQJ� DQL�
PDWHG�JUDSKLF�VFRUHV�VLQFH�LWV�LQFHSWLRQ�LQ�������ZLWK�PDQ\�
RI� WKH� ZRUNV� EHLQJ� ZULWWHQ� E\� WKH� JURXS
V� PHPEHUV�� 7KH�
HQVHPEOH� RI� VL[� PXVLFLDQV� LQFOXGHV� WKUHH� FRPSRVHUV�� WZR�
0D[�SURJUDPPHUV�� DQ� L26�SURJUDPPHU�� DQG� WZR� MDYD�SUR�
JUDPPHUV��7KH�JURXS�RSHUDWHV�ZLWK�DQ�µLWHUDWLYH�F\FOLF�ZHE¶�
PHWKRGRORJLFDO�PRGHO�ZKHUH�EDVLF�UHVHDUFK��FUHDWLYH�ZRUN��
SUDFWLFH�OHG� DQG� UHVHDUFK�OHG� PRGHOV� FRPELQH�� FURVV� RYHU�
DQG�LQWHUDFW�DV�SDUW�RI�WKH�RYHUDOO�UHVHDUFK�SURFHVV�>�@��,QWH�
JUDO� WR� WKH� UHVHDUFK� LV� WKH� FUHDWLRQ� DQG� LQWHUSUHWDWLRQ� RI�
PXVLFDO� ZRUNV� LQ� ZKLFK� QHZ� LGHDV� DUH� FRQFHSWXDOLVHG��
WHVWHG��HYDOXDWHG�DQG�GLVVHPLQDWHG�LQ�SHUIRUPDQFHV��UHFRUG�
LQJV� DQG� DUFKLYLQJ�� 7KLV� DUWLVW�OHG� IUDPHZRUN� KDV� SURYHQ�
VXFFHVVIXO�ZKHUH�DUWLVWV�ZKR�DUH�DOVR�SURJUDPPHUV�SURYLGH�
LQVLJKWV�XQDYDLODEOH�WR�SURJUDPPHUV�ZKR�DUH�QRW�>�@��
7KH�'HFLEHO�6FRUH3OD\HU�ZDV�RULJLQDOO\�EXLOW�IURP�SURWR�

W\SHV�LQ�0D[063��7KLV�FRQWLQXHV�WR�EH�DQ�LPSRUWDQW�GHYHO�

RSPHQW� SDWKZD\� GULYLQJ� HQKDQFHPHQWV� RI� WKH� L26� DSS��
0RVW�VFRUH�PRGHOV�JHQHUDWHG�ZLWKLQ�WKH�HQVHPEOH�KDYH�EHHQ�
SRUWHG�WR�WKH�ODWHVW�YHUVLRQ�RI�WKH�SOD\HU��$OWKRXJK�WKH�DXGLR�
SURFHVVLQJ�FDSDELOLWLHV�RI�D�GHGLFDWHG�FRPSXWHU�DUH�XQOLNHO\�
WR�EH� UHSOLFDWHG�RQ� WDEOHW� FRPSXWHUV� LQ� WKH�QHDU� IXWXUH�� WKH�
FDSDFLW\�IRU�JUDSKLFDO�GLVSOD\�LV�LQ�PDQ\�ZD\V�VXSHULRU��7KH�
PRGXODU�GHVLJQ�RI�WKH�HDUO\�LWHUDWLRQV�RI�WKH�'HFLEHO�6FRUH�
3OD\HU�DSS�KDV�PHDQW� WKDW�GHYHORSPHQWV�KDYH�EHHQ�HDV\� WR�
DGG�DV�UHTXLUHPHQWV�EHFRPH�QHFHVVDU\�WKURXJK�SHUIRUPDQFH�
WHVWLQJ� >�@�� EXW� DOVR� WKURXJK� EOXH� VN\� FRPSRVLWLRQDO� WKLQN�
LQJ���
7KH� 'HFLEHO� 6FRUH3OD\HU� LV� GLIIHUHQW� IURP� RWKHU� VFRUH�

UHDGLQJ�VRIWZDUH�LQ�LWV�IRFXV�RQ�JUDSKLF�QRWDWLRQV�SULPDULO\��
EXW� DOVR� LWV� VLPSOLFLW\�� 7KLV� VLPSOLFLW\� LV� SHUKDSV� UHVXOW� RI�
WKH�VRIWZDUH�EHLQJ�GHYHORSHG�IURP�ZLWKLQ�D�PXVLF�HQVHPEOH�
ZKHUH� SURJUDPPLQJ� LV� HQJDJHG� WR� SURYLGH� WRROV� IRU� SHU�
IRUPDQFH�RI�WKH�JURXS��DQG�ZRUNV�FRPSRVHG�IURP�ZLWKLQ�LW��
:KLVW� *5$0(¶V� ,16FRUH� KDV� WKH� IDFLOLW\� WR� UHDG� JUDSKLF�
QRWDWLRQV� XVLQJ� D� FXUVRU� DQG� YDULRXV� FRORXUHG� ILHOGV� >�@��
SURJUDPPLQJ� VNLOOV� DUH� UHTXLUHG� WR� DSSO\� WKLV� IXQFWLRQDOLW\�
WR� WKH�VFRUH��7KH�'HFLEHO�6FRUH3OD\HU�GRHV�QRW�UHTXLUH�DQ\�
SURJUDPPLQJ� DELOLW\� WR� XVH�� DQG�ZRUNV� LQ� DVVRFLDWLRQ�ZLWK�
DQ� HDV\� WR� XVH� GHVNWRS� DSS� WR� FUHDWH� VFRUHV� WKDW� DUH� WKHQ�
ORDGHG�LQWR�WKH�SOD\HU�WKURXJK�L7XQHV��

2. ADDITIONAL SCORE MODELS
7KH� RULJLQDO� 'HFLEHO� 6FRUH3OD\HU� DSS� SURYLGHG� D� VLPSOH�
IXQFWLRQ� �� WR� UHDG� SUHGRPLQDQWO\� JUDSKLF� QRWDWLRQV� LQ� DQ�
RUJDQLVHG��FRRUGLQDWHG�PDQQHU��7KH�VFRUHV�DSSHDU�DV�LPDJHV�
WKDW�ZRXOG�VFUROO�IURP�ULJKW�WR�OHIW�SDVW�D�SOD\�KHDG�DW�D�SUH�
GHWHUPLQHG�VSHHG��ZKLFK�FRXOG�EH�DOWHUHG�IRU�UHKHDUVDO�SXU�
SRVHV��7KH� .dsz� VFRUH� ILOH� FRXOG� LQFOXGH� LQGLYLGXDO� SDUWV� DV�
ZHOO�DV�WKH�ZKROH�VFRUH��ZKLFK�FRXOG�EH�VHOHFWHG�E\�VZLSLQJ�
XS�DQG�GRZQ�RQ�WKH�WDEOHW�VFUHHQ��%XW�LW�ZDVQ¶W�ORQJ�EHIRUH�
WKH�FRPSRVHUV�ZLWKLQ� WKH�JURXS�VRXJKW� WR�KDYH�RWKHU� IXQF�
WLRQV�LPSOHPHQWHG���
$� UKL]RPDWLF�� UDWKHU� WKDQ� VLQJOH� SODQH� VFRUH�PRGHO� ZDV�

LQWURGXFHG�� LQ� ZKLFK� LQWHUOLQNHG� VWDYHV� RU� LPDJHV� FDQ� EH�
IUHHO\� WUDYHUVHG�E\� WKH� VFRUH�UHDGHU��7KLV� LV� H[HPSOLILHG� LQ�
WKH�FURVV�IDGLQJ�RI�PXOWLSOH�EDFNJURXQG�³VFRUHV´�9LFNHU\¶V�
µ7UDVK�9RUWH[¶��������IRU�EDVV�FODULQHW��SHUFXVVLRQ�DQG�HOHF�
WURQLFV��DQ�H[DPSOH�RI�ZKLFK�FDQ�EH�VHHQ�LQ�)LJXUH����7KLV�
LPDJH� LV� FUHDWHG� E\� RYHUOD\LQJ� WKUHH� VHSDUDWH� LPDJH� ILOHV��

�KWWSV���LWXQHV�DSSOH�FRP�DX�DSS�GHFLEHO�VFRUHSOD\HU�LG���������"PW ��

&RS\ULJKW�� �� ����� +RSH� HW� DO�� 7KLV� LV� DQ� RSHQ�DFFHVV� DUWLFOH� GLVWULEXWHG�
XQGHU� WKH� WHUPV� RI� WKH� &UHDWLYH� &RPPRQV� $WWULEXWLRQ� /LFHQVH� ����
8QSRUWHG��ZKLFK�SHUPLWV�XQUHVWULFWHG�XVH��GLVWULEXWLRQ��DQG�UHSURGXFWLRQ� LQ�
DQ\�PHGLXP��SURYLGHG�WKH�RULJLQDO�DXWKRU�DQG�VRXUFH�DUH�FUHGLWHG��
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7KH�VHOHFWLRQ�DQG�FROODWLRQ�RI�PXOWLSOH�LPDJHV�LQWR�D�VLQJOH��
ODUJHU� OLQHDU� LPDJH� WKDW� LV� GLIIHUHQW� RQ� HDFK� LWHUDWLRQ�� ZDV�
DOVR� GHYHORSHG� LQ�+RSH¶V� ¶)RXUWK� (VWDWH¶� ������� IRU� SLDQR�
ZLWK�WZR�D�P��UDGLR¶V�DQG�HERZV��

Figure 1��D�VFUHHQ�VKRW�RI� WKH�VFRUH�IRU�/LQGVD\�9LFNHU\
V� 
7UDVK�
9RUWH[
�� 7KH� ZKLWH� VKDSHV� LQGLFDWH� WKH� µSDWK¶� WKDW� LV� IROORZHG�
ZKHQ�UHDGLQJ��

7KH�FDSDFLW\�WR�GLVSOD\�PRUH�WUDGLWLRQDOO\�QRWDWHG�VFRUHV�
ZDV� DOVR� DGGHG� WR� WKH� UHSHUWRLUH� RI� VFRUH� PRGHOV�� ,Q� WKLV�
PRGHO�� D� FRPSOHWH� ³SDJH´�RU� D� VXEVHW�RI� VWDYHV� FDQ�EH� DG�
YDQFHG�HLWKHU�PDQXDOO\�E\� VZLSLQJ� OHIW�RQ� WKH� L3DG� WR� WXUQ�
WKH� SDJH� �ILUVW� DSSOLHG� WR� 'DULHQ� %ULWR¶V� µ$Q� $GGLWLYH�
6WUHDP¶� ������� IRU� VWULQJ� TXDUWHW� DQG� HOHFWURQLFV� DW� ,&0&�
������� RU� DFFRUGLQJ� WR� D� IL[HG� WLPLQJ�� 9LFNHU\¶V� µ1LJKW�
)UDJPHQWV¶��������IRU�PH]]R�VRSUDQR��IOXWHV��FODULQHW��FHOOR��
NH\ERDUG� DQG� HOHFWURQLFV� IHDWXUHV� DXWRPDWHG� SDJH� WXUQV��
7KLV� ZDV� PDGH� SRVVLEOH� WKURXJK� WKH� DGRSWLRQ� RI� DQ� 26&�
QHWZRUNLQJ� SURWRFRO� WR� V\QFKURQLVH� WKH� L3DG� VFRUH� ZLWK� D�
0D[�SDWFK�WKDW�SURYLGHV�DXGLR�SURFHVVLQJ�IRU�WKH�ZRUN��DQG�
FRRUGLQDWHV�WKH�WXUQV�DQG�WKH�SURFHVVLQJ��

Figure 2��$�VFUHHQ�VKRW�IURP�+RSH¶V�µ)RXUWK�(VWDWH¶�VKRZLQJ�WKH�
VHDPOHVV�MRLQ�RI�WZR�WLOHV��ZKHUH�WKH�QXPEHU���DSSHDUV�RQ�WKH�
ULJKW�LV�WKH�MRLQ���1RWH�WKH�YHUWLFDO��UDWKHU�WKDQ�KRUL]RQWDO�VFUROO���

/DUJHU��ORQJHU�VFRUHV�KDYH�UHTXLUHG�DQLPDWLRQ�WKH�FRQWHQW�
RI�WKH�VFUROOLQJ�OD\HU�LWVHOI��7KLV�FDQ�EH�DV�VLPSOH�DQG�SUDJ�
PDWLF�DV�KDYLQJ�D�VFUROOLQJ� LPDJH� WKDW� ORDGV�VPDOOHU� LPDJH�
µWLOHV¶� LQWR� PHPRU\� DV� QHHGHG� �WKDW� LV�� RXW� RI� WKH� FXUUHQW�
YLVLEOH� IUDPH��� RQHV� WKDW� ZRXOG� RWKHUZLVH� EH� LPSRVVLEOH�
JLYHQ� WKH� OLPLWHG�PHPRU\�FRQVWUDLQWV�RI� WKH� L3DG��7KH�ILUVW�
VFRUH� RI� WKLV� W\SH� ZDV� 9LFNHU\¶V� µ$JLOXV�� 0LPRLG�� 6\P�

PHWULDG¶��������IRU�VWULQJ�TXDUWHW�DQG�HOHFWURQLFV��7KH�VDPH�
WHFKQLTXH�IDFLOLWDWHV�WKH�DOHDWRULF�VWUXFWXUH�RI�+RSH
V�
)RXUWK�
(VWDWH
�� ZKLFK� UDQGRPO\� UHFRPSLOHV� WKH� RUGHU� RI� HLJKW� LP�
DJHV�HDFK�WLPH�WKH�SLHFH�LV�RSHQHG�LQ�WKH�L3DG��EHIRUH�LW�EH�
JLQV� WR�VFUROO�� ,W�DSSHDUV�DV�D�VLQJOH�� VHDPOHVV� LPDJH� WR� WKH�
SHUIRUPHU��DQG�H[FHSW�RI�ZKLFK�FDQ�EH�VHHQ�LQ�)LJXUH���
7R�DFKLHYH�WKLV��WKH�VLPSOH�&$/D\HU�FODVV�REMHFW��SDUW�RI�

$SSOH¶V�&RUH�$QLPDWLRQ�)UDPHZRUN���ZKLFK�LV�XVHG�WR�GLV�
SODFH� WKH� VFRUH� LPDJH� >�@�ZDV� UHSODFHG�ZLWK� DQ�REMHFW� WKDW�
FRQIRUPV�WR�WKH�6FRUH3OD\HU
V�QHZ�6FUROOHU�'HOHJDWH�REMHF�
WLYH�&�SURWRFRO��DV�VHHQ�LQ�)LJXUH����7KLV�REMHFW�FDQ�FRQWDLQ�
FRGH� WR� DQLPDWH� WKH� FRQWHQWV� GLVSOD\HG� RQ� LWV� EDFNJURXQG�
OD\HU��ZLWK�VRXUFH�LPDJHV�WDNHQ�IURP�D�VXSSOLHG�VHW�RI�WLOHV��
7KH� QXPEHU� RI� WLOHV� LV� VHW� DW� LQLWLDOL]DWLRQ� XVLQJ� WKH� LQLW�
:LWK7LOHV���PHWKRG��/RDGLQJ�RI�WKH�QHFHVVDU\�LPDJHV�LV�WKHQ�
WULJJHUHG� E\� WKH� FKDQJH3DUW��� PHWKRG�� ZKLFK� DOORZV� IRU�
FRPSDWLELOLW\�ZLWK�WKH�SDUW�FKDQJLQJ�IUDPHZRUN��7KH�WLPLQJ�
IRU�WKLV�DQLPDWLRQ�FDQ�WKHQ�HLWKHU�EH�PDQDJHG�LQGHSHQGHQWO\�
RU�FDQ�EH�WDNHQ�IURP�WKH�SRVLWLRQ�RI�WKH�EDFNJURXQG�OD\HU�DV�
WKH� SDUHQW� 6FUROO6FRUH�PRGXOH�PRYHV� LW� DFURVV� WKH� VFUHHQ��
7KLV� LV� KDQGOHG� E\� WKH� FRGH� SODFHG� LQ� WKH� VHW3RVLWLRQ��
PHWKRG��

@protocol ScrollerDelegate <NSObject> 

@required 
@property (nonatomic) CGFloat height; 
@property (nonatomic, readonly) CGFloat width; 
@property (nonatomic) CGPoint position; 
@property (nonatomic, readonly) NSInteger numberOfTiles; 
@property (nonatomic, strong) CALayer *background; 
@property (nonatomic) BOOL loadOccurred; 

+ (BOOL)allowsParts; 
+ (NSArray *)requiredOptions; 

- (id)initWithTiles:(NSInteger)tiles options:(NSMutableDictionary 
*)options; 
- (void)changePart:(NSString *)firstImageName; 
- (CGSize)originalSizeOfImages:(NSString *)firstImageName; 
- (CGSize)originalSize; 

@end 

Figure 3:�7KH�6FUROOHU�'HOHJDWH�SURWRFRO�GHILQLWLRQ��

9LFNHU\¶V� µ6LOHQW� 5HYROXWLRQ¶� ������� GHYHORSHG� WKH� XVH�
RI�SDUWV� LQ�D�QHZ�ZD\��5DWKHU� WKDQ� VKRZLQJ�HDFK�SDUW� DV�D�
VHSDUDWH��GLVWLQFW� ILOH� IRU� WKDW�SDUWLFXODU� LQVWUXPHQW�� LW�RYHU�
OD\V� WKHVH� RYHU� EDFNJURXQG� LQIRUPDWLRQ� FRPPRQ� WR� HDFK�
SDUW�� 7KH� SLHFH� LV� XQLTXH� LQ� WKH�ZD\� WKH� VFRUH� IHDWXUHV� LO�
OXVWUDWLRQV�WKDW�DUH�QRW�UHDG�DV�PXVLF��EXW�UDWKHU��LQIRUP�WKH�
LQWHUSUHWDWLRQ�RI� WKH�SLHFH� LQ�RWKHU�ZD\V��DV�FDQ�EH�VHHQ� LQ�
)LJXUHV��� DQG����7KH� LQGLYLGXDO�SDUWV�ZRXOG�EH�GLIILFXOW� WR�
UHDG� DFFXUDWHO\� ZLWKLQ� WKH� LPDJHV� LI� LW� ZHUH� QRW� IRU� WKHVH�
SDUWV��:KLOVW� WKLV�GLG�QRW� LQYROYH�QHZ�IHDWXUHV� LQ� WKH�'HFL�
EHO� 6FRUH3OD\HU� DSSOLFDWLRQ� LWVHOI�� LW� GLG� RIIHU� D� GLIIHUHQW�
ZD\�RI�SUHVHQWLQJ�SDUWV�WR�WKH�UHDGHUV��VXSSRUWHG�E\�WKH�DV�
VRFLDWHG�6FRUH&UHDWRU�DSSOLFDWLRQ�>�@���
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�
Figure 4:� 9LFNHU\
V� �6LOHQW� 5HYROXWLRQ´� VFUHHQVKRW� VKRZLQJ� DOO�
SDUWV�RQ�VFUHHQ��

�
Figure 5��9LFNHU\
V� 
6LOHQW�5HYROXWLRQ
� VKRZLQJ� WKH�VDPH�SDUW�RI�
WKH� VFRUH�� EXW� ZLWK� WKH� EOXH� SDUW� KLJKOLJKWHG� DJDLQVW� WKH� OLJKWHU�
EDFNJURXQG��7KH�QXPEHU�LV�LQ�WKH�EODFN�ER[�LV�D�FXH�IRU�WKH�HOHF�
WURQLFV���

�
Figure 6:�,QVWUXFWLRQV�ILOH�DV�LW�DSSHDUV�RQ�WKH�'HFLEHO�6FRUH3OD\HU�

7KH� LQFUHDVLQJ�FRPSOH[LW\�DQG� LQQRYDWLRQ�RI�QRWDWLRQ� LQ�
VRPH�RI�WKHVH�JUDSKLF�VFRUHV�KDV�UHTXLUHG�FOHDU�DQG�UHDGLO\�
DYDLODEOH� SHUIRUPDQFH� LQVWUXFWLRQV�� 7KLV� QHZ� GHYHORSPHQW�
KDV�EHHQ�HQDEOHG�E\�D�SRS�XS�GRFXPHQW�DYDLODEOH�E\�WRXFK�
LQJ�D�EXWWRQ�RQ�WKH�XSSHU�ULJKW�KDQG�FRUQHU�RI�WKH�VFRUH��FDQ�
EH�VHHQ� LQ�)LJXUH����7KH�EXWWRQ�RQO\�DSSHDUV� LI� DQ� LQVWUXF�
WLRQV�ILOH�KDV�EHHQ�DGGHG�WR�WKH�VFRUH�ILOH��ZKLFK�FDQ�EH�GRQH�
LQ�WKH�6FRUH&UHDWRU��

3. NETWORKING AND OSC 
3UREOHPV�ZLWK�WKH�QHWZRUN�SURWRFRO�KDG�EHFRPH�HYLGHQW�LQ�
WKH� HDUO\� YHUVLRQV� RI� WKH� 'HFLEHO� 6FRUH3OD\HU�� 3HUIRUPHUV�

ZHUH�EHLQJ�NQRFNHG�RII��RU�XQDEOH� WR� MRLQ�WKH�QHWZRUN��2U�
LJLQDOO\�� WKH� DSS�DXWRPDWLFDOO\� FUHDWHG� D� VHUYHU�RQ� WKH� ILUVW�
L3DG� LQ� WKH� JURXS� WR� RSHQ� WKH� VFRUH��7KH� FRQQHFWLRQ� SURE�
OHPV� ZHUH� GXH� WR� DQ� LVVXH� ZLWK� VHUYLFH� GLVFRYHU\� YLD� WKH�
%RQMRXU� SURWRFRO�� ZKLFK� VHHPHG� WR� SDUWLFXODUO\� DIIHFW� DG�
KRF� QHWZRUNV� XVLQJ� $XWRPDWLF� 3ULYDWH� ,3� DGGUHVVLQJ� >�@��
5DWKHU� WKDQ� ILQGLQJ� WKH� H[LVWLQJ� VHUYHU�� QHZ� L3DGV� MRLQLQJ�
WKH�QHWZRUN�VRPHWLPHV�DWWHPSWHG�WR�FUHDWH�WKHLU�RZQ�VHUYHU�
UHVXOWLQJ� LQ� D� QDPLQJ� FROOLVLRQ�� 7KLV� SUHYHQWHG� WKHP� IURP�
MRLQLQJ�WKH�H[LVWLQJ�QHWZRUN�RI�GHYLFHV�DQG�DW�WLPHV�EURXJKW�
GRZQ�WKH�RULJLQDO�VHUYHU��7KLV�ZDV�UHVROYHG�E\�UHPRYLQJ�WKH�
DXWRPDWLF�VHUYHU�FUHDWLRQ��DQG�LQVWUXFWLQJ�WKH�XVHU�WR�PDQX�
DOO\� FRQQHFW� WR� RWKHU� GHYLFHV� WKDW� KDYH� EHHQ� IRXQG� RQ� WKH�
QHWZRUN��:KLOH�OHVV�FRQYHQLHQW�WKDQ�WKH�RULJLQDO��DXWRPDWHG�
QHWZRUN�V\VWHP��LW�KDV�JUHDWO\�LPSURYHG�WKH�VWDELOLW\�RI� WKH�
QHWZRUN��7KLV�ZDV�UHFWLILHG�LQ�WKH�SXEOLFO\�UHOHDVHG�YHUVLRQ�
������ �ZLWK� WKH� FRGH� ILUVW� LPSOHPHQWHG� LQ� LQWHUQDO� EXLOG�
��������DQG�WKH�ILUVW�SHUIRUPDQFH�XVLQJ�WKLV�QHZ�QHWZRUNLQJ�
FDSDFLW\�ZDV�LQ�HDUO\�������
����7KH� DGGLWLRQ� RI� 26&� FRPPXQLFDWLRQ� DOORZV� IRU� WKH�

FRRUGLQDWLRQ� RI� IXQFWLRQV� WKDW� ZHUH� SUHYLRXVO\� LQGHSHQG�
HQWO\� FRQGXFWHG� E\� WKH� L3DG� DQG� FRPSXWHU�� PRVW� FUXFLDOO\�
DXGLR� SURFHVVLQJ�� 7KH� FXUUHQW� LPSOHPHQWDWLRQ� UHSRUWV� WKH�
VFRUH�SRVLWLRQ�YLD�26&�DV�D�QXPEHU�EHWZHHQ���DQG����ZKHUH�
��LV�WKH�ILUVW�IUDPH�RI�WKH�VFRUH�DQG���LV�WKH�ODVW��LQ�WKH�IRU�
PDW� /Control/Tick 0.445�� 7KH� DPRXQW� RI� WLPH� HODSVHG� FDQ�
WKHUHIRUH� EH� FDOFXODWHG� E\� PXOWLSO\LQJ� WKLV� QXPEHU� E\� WKH�
GXUDWLRQ� RI� WKH� VFRUH�� ,Q� WKLV�ZD\� DXGLR� SURFHVVLQJ� FDQ� EH�
FXHG� E\� WKH� SRVLWLRQ� RI� WKH� VFRUH� LWVHOI�� &RQYHUVHO\�� WKH�
VFRUH� FDQ� EH� UHSRVLWLRQHG� E\� VHQGLQJ� D� �&RQWURO�6HHN� ����
PHVVDJH�WR�WKH�L3DG��
2WKHU�FXUUHQWO\�LPSOHPHQWHG�FRQWURO�FRPPDQGV�DUH��

/Control/Play��VWDUW�VFRUH����
/Control/Reset��VWRS�DQG�UHVHW�VFRUH��DQG�
/Control/SetDuration��FKDQJH�WKH�GXUDWLRQ�RI�WKH�ZRUN����

7KH� PRYH� WR� EDVH� WKH� 'HFLEHO� 6FRUH3OD\HU¶V� XSGDWHG�
QHWZRUNLQJ�SURWRFRO�RQ�26&�KDV�EHHQ� D�SDUWLFXODUO\� H[FLW�
LQJ� UHFHQW� GHYHORSPHQW�� 7KLV� KDV� DOORZHG� IRU� WKH� 6FRUH�
3OD\HU�WR�FRPPXQLFDWH�ZLWK�RWKHU�DSSOLFDWLRQV�DQG�GHYLFHV��
PDNLQJ� LW� SRVVLEOH� WR� HQWLUHO\� DXWRPDWH� WKH� WULJJHULQJ� RI�
HOHFWURQLF� SURFHVVLQJ� DQG� HIIHFWV�� :KLOH� WKH� L3DGV� WKHP�
VHOYHV� FRPPXQLFDWH� ZLWK� RQH� DQRWKHU� RYHU� DQ� HVWDEOLVKHG�
7UDQVPLVVLRQ� &RQWURO� 3URWRFRO� �7&3�� VWUHDP�� H[WHUQDO� GH�
YLFHV� FDQ� VHQG� DQG� UHFHLYH� 26&� PHVVDJHV� RYHU� D� 8VHU�
'DWDJUDP� 3URWRFRO� �8'3�� SDFNHW� DIWHU� ILUVW� UHJLVWHULQJ�
WKHPVHOYHV�ZLWK� WKH� VHUYHU��$W� SUHVHQW�� WKH�'HFLEHO� 6FRUH�
3OD\HU� LPSOHPHQWV� PRVW� RI� WKH� 26&� ���� VSHFLILFDWLRQ�� DO�
WKRXJK�LW�FXUUHQWO\�LJQRUHV�WKH�WLPH�WDJV�WKDW�DUH�LQFOXGHG�LQ�
26&�%XQGOHV�>�@��
)XWXUH�SRVVLELOLWLHV� DIIRUGHG�E\�26&�FRPPXQLFDWLRQ� LQ�

FOXGH� WKH� WUDQVPLVVLRQ� RI� WUDQVIRUPDWLYH� DQG�RU� JHQHUDWLYH�
VFRUH�GDWD�IURP�FRPSXWHU�WR�WKH�L3DG��HQDEOLQJ�D�PRUH�LQWHU�
DFWLYH�UROH�IRU�WKH�WRRO���6LJQLILFDQW�ZRUN�KDV�EHHQ�GRQH�ZLWK�
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26&�KDQG�QHWZRUNHG�SHUIRUPDQFH��PDNLQJ� LW�D�XVHIXO�SUR�
WRFRO�IRU�WKLV�SURMHFW��>�@�

4. AUDIO PLAYBACK FROM THE IPAD 
$QRWKHU�QHZ�GHYHORSPHQW� IRU� WKH�'HFLEHO�6FRUH3OD\HU�KDV�
EHHQ� WKH� DELOLW\� WR� LQFRUSRUDWH� DQ� DXGLR� ILOH� LQWR� WKH� VFRUH��
WKDW�FDQ�EH�SOD\HG�V\QFKURQRXVO\�IURP�WKH�L3DG��WKURXJK�WKH�
KHDGSKRQH�MDFN��DV�WKH�VFRUH�SOD\V��7KLV�LV�XVHIXO�IRU�SLHFHV�
WKDW�LQFOXGH�D�SOD\EDFN�SDUW��WKDW�SUHYLRXVO\�ZRXOG�EH�VHSD�
UDWH� IURP� WKH� VFRUH� DQG� UHTXLUH� FDUHIXO� V\QFKURQLVDWLRQ� LQ�
SHUIRUPDQFH�� 7KLV� IXQFWLRQ� DGGV� WKH� SRVVLELOLW\� RI� D� ODUJH�
UDQJH�RI�OHJDF\�³LQVWUXPHQW�DQG�WDSH´�UHSHUWRLUH�EHLQJ�UHDG�
LQ� WKH� VFRUH� SOD\HU�� 8QOLNH� LPSRUWDQW� ZRUN� ZLWK� VFUROOLQJ�
VFRUHV�DQG�DXGLR�VXFK�DV�WKH�0XVLF�$QLPDWLRQ�0DFKLQH�E\�
6WHSKHQ�0DOLQRZVNL� >�@�� RU� WKH� VRXQG�JHQHUDWLQJ�QRWDWLRQV�
RI� 'DYLG� .LP� %R\OH� DQG� 5\DQ� 5RVV� 6PLWK�� WKLV� IHDWXUH�
VHHNV�WR�SURYLGH�WKH�XVHU�ZLWK�DQ�HDV\�ZD\�WR�DGG�DXGLR�WR�
WKHLU�VFRUH�ZLWKRXW�DQ\�SURJUDPPLQJ�NQRZOHGJH���
,Q�������9LFNHU\�FUHDWHG�D�0D[063�VFRUH�SOD\HU�IRU�KLV�

SHUIRUPDQFH�RI�'HQLV�6PDOOH\¶V�SLHFH�µ7KUHDGV¶��������IRU�
EDVV�FODULQHW�DQG�WDSH��WKDW�HQDEOHG�WKH�VFRUH�WR�EH�UHDG�DF�
FXUDWHO\�DORQJVLGH�SOD\EDFN�>��@��DQG�SURYLGHG�WKH�LPSHWXV�
IRU� WKLV� GHYHORSPHQW� LQ� WKH� L3DG� DSS�� 7KH� DSS� DOORZV� IRU�
FHQWUDOLVHG� FRQWURO� RI� SOD\EDFN� IRU� WKH� DXGLR� FRPSRQHQW��
V\QFKURQLVHG� ZLWK� D� VFRUH� LQ� DQ� DUUDQJHPHQW� WKDW� FRQYHQ�
LHQWO\� ³EXQGOHV´� WRJHWKHU� DOO�PDWHULDOV� QHFHVVDU\� IRU� D� SHU�
IRUPDQFH� RI� WKH� ZRUN�� 7KH� DXGLR� DQG� VFRUH� DUH� GLUHFWO\�
OLQNHG�� DQG� OLQH� XS� H[DFWO\� VR� LI� WKH� SHUIRUPHU� ZLVKHV� WR�
MXPS� WR� YDULRXV� SRLQWV� LQ� WKH� SLHFH�� WKH� DXGLR�ZLOO� SOD\� DV�
LQWHQGHG�DW� WKDW�SRLQW�RI� WLPH��7KLV�RIIHUV� VLJQLILFDQW�EHQH�
ILWV�RYHU�RWKHU� WHFKQRORJLHV� IRU�SOD\EDFN��ZKLFK�FDQ�EH� LQ�
FRQYHQLHQW� WR� UHVHW�DQG�ILQG� WKH�FRUUHFW�SRLQW�RQ� WKH�PHGLD�
�WDSH��&'��FRPSXWHU��GXULQJ� UHSHWLWLRQV�RI� VHJPHQWV�RI� WKH�
ZRUN�WKDW�RIWHQ�PDNH�SDUW�WKH�UHKHDUVDO�SURFHVV���
7KH� FRGH� ZDV� LPSOHPHQWHG� XVLQJ� WKH� PLG� OHYHO� $XGLR�

4XHXHV�DSSOLFDWLRQ�SURWRFRO� LQWHUIDFH��$3,�� WKDW�IRUPV�SDUW�
RI�WKH�&RUH�$XGLR�IUDPHZRUN�LQ�L26��7KLV�DOORZV�IRU�DXGLR�
SOD\EDFN� WR�EH�DFFXUDWHO\� V\QFKURQL]HG�ZLWK� WKH�DQLPDWLRQ�
RI�WKH�VFRUH�LQ�D�ZD\�WKDW�ZRXOG�QRW�EH�JXDUDQWHHG�ZLWK�WKH�
XVH�RI� WKH�KLJKHU� OHYHO�$9$XGLR3OD\HU�FODVV��+RSH¶V� µ6LJ�
QDO�'LUHFWRUDWH¶��������IRU�EDVV�LQVWUXPHQW�V��DQG�SOD\EDFN�
ZDV�WKH�ILUVW�SLHFH�WR�XVH�WKH�'HFLEHO�6FRUH3OD\HU�WR�GHOLYHU�
WKH�VFRUH�V\QFKURQL]HG�ZLWK�DXGLR�SOD\EDFN�IURP�ZLWKLQ�WKH�
L3DG��LQ�)HEUXDU\�������

4. CONCLUSION 
7KH�SDVW� WZHOYH�PRQWKV�KDV� VHHQ� VXEVWDQWLDO� GHYHORSPHQWV�
IRU�WKH�'HFLEHO�6FRUH3OD\HU��7KHVH�KDYH�LQFOXGHG�QHZ�VFRUH�
W\SHV��LQVSLUHG�E\��LPSRUWHG�WR�DQG�GHYHORSHG�IRU�WKH�SOD\HU��
$Q� HDV\�ZD\� WR� DFFHVV� SHUIRUPDQFH� LQVWUXFWLRQV� RU� VSHFLDO�
VHOHFWHG� RSWLRQV� DFFRUGLQJ� WR� WKH�ZRUN� KDV� EHHQ� SURYLGHG��
7KH� DGGLWLRQ� RI� DXGLR� SOD\EDFN� WR� WKH� VFRUH� µEXQGOH¶� KDV�
RSHQHG� XS� WKH� SRWHQWLDO� IRU� WKH� 'HFLEHO� 6FRUH3OD\HU� WR� EH�
XVHG�WR�SOD\�KLVWRULF�ZRUNV�WKDW�IHDWXUH�SOD\EDFN��7KH�LQWH�

JUDWLRQ�RI�26&�KDV�HQDEOH�WKH�VFRUH�SOD\HU�WR�ZRUN�UHOLDEO\�
ZLWK� RWKHU�� UHPRWH� FRPSXWHUV�� DQG� RIIHUV� D� ZLGH� UDQJH� RI�
SRVVLELOLWLHV� WKDW� WKH� JURXS� LV� RQO\� EHJLQQLQJ� WR� H[SORUH��
0RUH� UHOLDEOH�QHWZRUNLQJ�FDSDELOLW\�KDV�DOVR�PHDQ� WKDW� WKH�
DSS� LV� PRUH� VWDEOH� LQ� OLYH� SHUIRUPDQFH�� DQG� OHVV� WURXEOH�
VKRRWLQJ�LV�UHTXLUHG�IRU�XVHUV�ZKR�SXUFKDVH�WKH�DSS�IURP�WKH�
L7XQHV�VWRUH���
7KH�QH[W�GHYHORSPHQWV� IRU� WKH�'HFLEHO�6FRUH3OD\HU�ZLOO�

EH�DQ�XSGDWH�RI� WKH�6FRUH&UHDWRU�DSSOLFDWLRQ�� WR�HQDEOH� WKH�
DGGLWLRQ�RI�WKH�DXGLR�WR�WKH�VFRUH�EXQGOH���7KH�SRUWLQJ�RI�WKH�
DSS� WR� $QGURLG� LV� DQRWKHU� LPSRUWDQW� VWHS� WKDW� ZLOO� HQDEOH�
PRUH�SHRSOH�ZLWK� D� ODUJHU� UDQJH�RI�GHYLFHV� WR�XVH� WKH�QHZ�
SRWHQWLDO�RI�WKH�'HFLEHO�6FRUH3OD\HU��
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