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I. AGENTS

A. Agents background

$JHQW�WHFKQRORJ\�LV�D�JURZLQJ�DUHD�RI�LQWHUHVW�DQG�UHVHDUFK��DQG�D�QXPEHU�RI
FRPSHWLQJ�WHFKQRORJLHV�DUH�FXUUHQWO\�PDNLQJ�WKHLU�SUHVHQFH�IHOW� LQ�WKH�ILHOG�
,Q� IDFW�� WKHUH� DUH� D� QXPEHU� RI� GLIIHUHQW� GHILQLWLRQ� RI� ZKDW� FRQVWLWXWHV� DQ
DJHQW�� �7KLV�SDSHU�LV�FRQFHUQHG�ZLWK�VRIWZDUH�DJHQWV��DQG��PRUH�VSHFLILFDOO\�
WKRVH�WKDW�FDQ�EH�PRELOH���WKDW� LV��PRYH�EHWZHHQ�H[HFXWLRQ�HQYLURQPHQWV�RQ
GLIIHUHQW�KRVW�PDFKLQHV�RQ�D�QHWZRUN���DQG�DXWRQRPRXV���WKDW�LV��KDYH�VRPH
FRQWURO�RYHU�WKHLU�H[HFXWLRQ�DQG�PRYHPHQW�

:H�DGRSW��IRU�WKH�SXUSRVHV�RI�WKLV�GRFXPHQW��SDUW�RI�WKH�GHILQLWLRQ�SURSRVHG
E\�20*�&)7)�5)3��LQ�6HFWLRQ�%����7HFKQLFDO�,VVXHV�

“$JHQWV�DUH�VPDOO�WR�PHGLXP�JUDLQHG�REMHFWV��WKH\�FDQ�PRYH��DQG�WKH\�FDQ
VWDUW�RU�VWRS�WKHLU�H[HFXWLRQ�DXWRQRPRXVO\�µ

1DUURZLQJ�WKH�ILHOG�RI�LQWHUHVW�VWLOO�IXUWKHU��WKH�GLVFXVVLRQ�ZLOO�IRFXV�RQ�IRXU
DJHQW�WHFKQRORJLHV�ZKLFK�DUH�LPSOHPHQWHG�LQ�WKH�-DYD�ODQJXDJH��7KHVH�IRXU
WHFKQRORJLHV� DUH� ��$JOHWV� �IURP� ,%0�-DSDQ���.DIND� �IURP�)XMLWVX�� IRUPDOO\
FDOOHG� &+2$6���9R\DJHU� �IURP� 2EMHFW6SDFH�� DQG�2G\VVH\� �IURP� *HQHUDO
0DJLF���7KH�UHDVRQV�IRU�WKH�FKRLFH�RI�WKHVH�IRXU�VSHFLILFDOO\�DUH��

��� WKH\�DUH�DYDLODEOH�LQ�WKH�SXEOLF�GRPDLQ

��� -DYD��WKHLU�LPSOHPHQWDWLRQ�ODQJXDJH��LV�RI�SDUWLFXODU�LQWHUHVW�DV�D�PHDQV
RI�SURGXFLQJ�DSSOLFDWLRQV�WKDW�FDQ�EH�H[HFXWHG�RQ�D�YDULHW\�RI�SODWIRUPV�

��� -DYD�FDQ�SURYLGH�DFFHVV�WR�V\VWHP�UHVRXUFHV�VXFK�DV�GDWDEDVHV�DQG�RWKHU
SURFHVVHV�RQ�D�KRVW�PDFKLQH�XVLQJ�PHWKRGV�VXFK�DV�-DYD�%HDQV��50,�DQG
-'%&���7KLV�FDQ�DOVR�SURYLGH�OHJDF\�DFFHVV�WR�QRQ�-DYD�V\VWHPV�

2WKHU�-DYD�EDVHG�DJHQW�V\VWHPV�DUH�DYDLODEOH��EXW�WKH�DXWKRUV�DUH�QRW�DZDUH
RI�DQ\�RWKHUV�WKDW�DUH�RWKHU�WKDQ�DV�UHVHDUFK�SURMHFWV��DQG�RQH�RI�WKH�DLPV�RI
WKLV� GRFXPHQW� LV� WR� SURYLGH� LQIRUPDWLRQ� RQ� WHFKQRORJLHV� WKDW� DUH�� RU� DUH
H[SHFWHG�WR�EHFRPH��FRPPHUFLDOO\�DYDLODEOH�

$OWKRXJK�WKH�PDLQ�IRFXV�RI�LQWHUHVW�LV��DV�VWDWHG�DERYH��RQ�WKHVH�WHFKQRORJLHV
LQ�-DYD��TXHVWLRQV�RI�LQWHURSHUDELOLW\�DUH�GR�ILJXUH��DQG�ZLOO�EH�UDLVHG�EULHIO\
LQ�WKH�H[DPLQDWLRQ�
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1. Some agent resources

7KH�$JHQW�6RFLHW\� �� D� ´LQWHUQDWLRQDO� LQGXVWU\� DQG�SURIHVVLRQDO� RUJDQL]DWLRQ
HVWDEOLVKHG� WR� DVVLVW� LQ� WKH� ZLGHVSUHDG� GHYHORSPHQW� DQG� HPHUJHQFH� RI
LQWHOOLJHQW� DJHQW� WHFKQRORJLHV� DQG� PDUNHWVµ� �� LV� DQ� H[FHOOHQW� VRXUFH� RI
LQIRUPDWLRQ�� RQ� DJHQWV� RI� DOO� NLQGV�� LQFOXGLQJ� LQWHOOLJHQW� DQG� LQIRUPDWLRQ
DJHQWV�� DV�ZHOO� DV� WKRVH� RI� WKH� DXWRQRPRXV��PRELOH� NLQG� DGGUHVVHG� E\� WKLV
GRFXPHQW�

• $JHQW�6RFLHW\�KRPHSDJH���KWWS���ZZZ�DJHQW�RUJ�

• $JHQW�6WDQGDUGV�$FWLYLWLHV���KWWS���ZZZ�DJHQW�RUJ�SXE�VWDQGDUGV�KWPO

• $JHQW�(YHQWV���KWWS���ZZZ�DJHQW�RUJ�SXE�HYHQWV�KWPO

• $JHQW�'LVFXVVLRQ�*URXSV���KWWS���ZZZ�DJHQW�RUJ�SXE�GLVFXVVLRQV�KWPO

7KH�:::�&RQVRUWLXP�DOVR�KDV�VRPH�XVHIXO�UHVRXUFHV�RQ�DJHQWV�DQG�PRELOH
FRGH��

• :::�&RQVRUWLXP�KRPHSDJH���KWWS���ZZZ�Z��RUJ�

• :�&�PRELOH�FRGH�UHYLHZ��KWWS���ZZZ�Z��RUJ�SXE�:::�0RELOH&RGH�

1. OMG MAF

7KH�20*� �2EMHFW�0DQDJHPHQW�*URXS�� KDV� D� &RPPRQ� )DFLOLW\� 7DVN� )RUFH
�&)7)�� ZKLFK� KDV� SXEOLVKHG� D� 5)3�� IRU� 0RELOH� $JHQW� )DFLOLW\
�KWWS���ZZZ�RPJ�RUJ�GRFV���������������W[W���ZKLFK� LV� ODUJHO\�FRQFHUQHG�ZLWK
SURYLGLQJ� D� IUDPHZRUN� IRU� PRELOH� DJHQWV� ZKLFK� LPSOHPHQWV� D� YHU\� RSHQ
SODWIRUP�� DQG� ODQJXDJH�LQGHSHQGHQW� VWDQGDUG� IRU� DJHQW� LPSOHPHQWDWLRQV�
5)3�� LV� LQ� IDFW� FRQFHUQHG�ZLWK� WZR� DUHDV� �� 'DWD� ,QWHUFKDQJH� )DFLOLW\� DQG
0RELOH� $JHQW� )DFLOLW\�� � 7KLV� GRFXPHQW� LV� FRQFHUQHG�ZLWK� RQO\� WKH� ODWWHU� RI
WKHVH�WZR��DQG�VXEPLVVLRQV�WR�WKH�5)3��KDYH�EHHQ�DFFHSWHG�DGGUHVVLQJ�RQO\
RQH� RI� WKH� WZR� DUHDV�� � 7KH� 'DWD� ,QWHUFKDQJH� )DFLOLW\� DQG� 0RELOH� $JHQW
)DFLOLW\� 5)3� �&)� 5)3��� KRPHSDJH� LV� DYDLODEOH� DW� �
KWWS���ZZZ�RPJ�RUJ�OLEUDU\�VFKHGXOH�&)B5)3��KWP�

7KHUH�KDYH�EHHQ�WKUHH�UHVSRQVHV��IURP�,%0��*HQHUDO�0DJLF�DQG�&U\VWDOL]��WR
WKH�0$)�5)3��IROORZLQJ�ZKLFK��WKH�WKUHH�RULJLQDWRUV�RI�WKHVH�UHVSRQVHV�KDYH
DJUHHG�WR�SXW�WRJHWKHU�D�MRLQW�VXEPLVVLRQ���7KLV�LV�H[SHFWHG�WR�EH�HYDOXDWHG�E\
WKH�&)7)��ZKLFK�KDV�DOUHDG\�HYDOXDWHG�WKH�HDUOLHU�VXEPLVVLRQ�IURP�,%0�

7KH�20*�0$)� SDJH� �XVHUQDPH� DQG� SDVVZRUG� UHTXLUHG�� FDQ� EH� IRXQG� DW� �
KWWS���WLFN�JHQPDJLF�FRP�aF\QWKLD�PDIHYDO��� � ,W� FRQWDLQV� LQIRUPDWLRQ� DERXW
WKH�MRLQW�VXEPLVVLRQ�DQG�OLQNV�WR�UHODWHG�UHVRXUFHV�

,W� VKRXOG� EH� QRWHG� WKDW� QHLWKHU� $JOHWV�� .DIND� QRU� 9R\DJHU� FRPH� FORVH� WR
IXOILOOLQJ� WKH� UHTXLUHPHQWV� VSHFLILHG� E\� WKH� 5)3��� � 6SHFLILFDOO\�� WKH� 5)3
VWDWHV� WKDW� DJHQWV� VKRXOG� EH� DEOH� WR� EH�ZULWWHQ� LQ� GLIIHUHQW� ODQJXDJHV�� DQG
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VKRXOG� SURYLGH� EDVLF� &RPPRQ� )DFLOLWLHV� LQ� WKH� FRQWH[W� RI� 20*·V� 2EMHFW
0DQDJHPHQW�$UFKLWHFWXUH���)XUWKHUPRUH��WKH�5)3�VWDWHV��

´«&RPPRQ�)DFLOLWLHV�ZLOO�QHHG�WR�SURYLGH�&25%$�FRPSOLDQW� LQWHUIDFHV�DQG
EH�FRQVLVWHQW�ZLWK�WKH�20*�2EMHFW�0RGHO«µ

1RQH�RI�WKH�WKUHH�WHFKQRORJLHV�FXUUHQWO\�FRPHV�FORVH�WR�SURYLGLQJ�WKLV�VRUW�RI
VXSSRUW�� �7KLV� LV�QRW�QHFHVVDULO\�D� FRQGHPQDWLRQ�RI� WKH�GHYHORSPHQW� WHDPV�
KRZHYHU�� DV� WKH\� KDYH� DOO�PDGH� WKH� GHFLVLRQ� WR� GHVLJQ� D� V\VWHP�ZKLFK�ZLOO
DOORZ� WKH�XVHU� FRPPXQLW\�DFFHVV� WR�DJHQW� WHFKQRORJ\�� DQG� WKHUH� DUH� FOHDUO\
PDUNHW�DGYDQWDJHV�WR�EHLQJ�HDUO\�WR�UHOHDVH���7KH�EHVW�V\VWHPV�ZLOO�EH�WKRVH
ZKLFK�DUH�EHVW�VXLWHG� LQ�WKH� ORQJ� UXQ� WR� WDNH� RQ�ERDUG� WKH� LVVXHV� UDLVHG�E\
0$)�DQG�VLPLODU�VWDQGDUGV�ERGLHV�

+RZHYHU�� FHUWDLQ� DVSHFWV� RI� WKH�0$)� HYDOXDWLRQ� SURFHVV� FDQ� EH� DSSOLHG� WR
HDFK�� DQG� DOWKRXJK� LW� GRHV� QRW� UHSUHVHQW� D� VXLWDEOH� IUDPHZRUN� IRU� IXOO\
HYDOXDWLQJ�HLWKHU�WHFKQRORJ\��XVHIXO�LQIRUPDWLRQ�FDQ�EH�JDLQHG�E\�DZDUHQHVV
RI�LWV�DLPV�DQG�VRPH�RI�WKH�TXHVWLRQV�UDLVHG�

7KH� DXWKRUV�KDYH� FKRVHQ� WKLV�5)3�DV� WKH� EDVLV� IRU� WKHLU� FRPSDULVRQ� RI� WKH
WHFKQRORJLHV�DV� LW�FRQIRUPV�TXLWH� FORVHO\� WR�PDQ\�RI� WKH� LVVXHV� UDLVHG� LQ� WKH
)ROORZ0H�SURMHFW���7KLV�GRHV�QRW�PHDQ�WKDW�WKH\�VKDUH�DQ�H[DFW�PDWFK�DQG��LQ
IDFW�� RQH� LVVXH� WKDW� LV� DEVHQW� IURP� WKH� 0$)� 5)3� ZKLFK� LV� LPSRUWDQW� WR
)ROORZ0H�LV�WKDW�RI�VHFXULW\�

,W� LV� WR� EH� H[SHFWHG� WKDW� WKH�$JOHWV��.$).$� DQG�2G\VVH\� WHDPV� ZLOO� ZRUN
WRZDUGV� D� VWDWH� LQ� ZKLFK� WKH\� FRXOG� IXOILO� ZKDWHYHU� UHTXLUHPHQWV� DUH� ODLG
GRZQ� E\� WKH� ILQDO� DFFHSWHG� UHVSRQVH� WR� 5)3��� � 7KHUH� LV� QR� LQIRUPDWLRQ
DYDLODEOH�IURP�2EMHFW6SDFH�DV�WR�WKHLU�LQWHQWLRQV�LQ�WKLV�DUHD�� �,Q�HDFK�FDVH�
WKH�GHYHORSPHQW�WHDPV�KDYH�PDGH�WKH�GHFLVLRQ�WR�SURFHHG�LQ�WKH�DEVHQFH�RI�D
GHILQLWLYH�IUDPHZRUN�

7KH�SRVLWLRQ�KHOG�E\�0LWVXUX�2VKLPD��RI�WKH�$JOHWV�GHYHORSPHQW�WHDP��LV�RI
LQWHUHVW���,Q�DQ�HPDLO�H[FKDQJH�WKH�DXWKRUV�DVNHG��

“ZKDW� SODQV� DUH� WKHUH� WR� EULQJ� DJOHWV� LQWR� OLQH� ZLWK� ZKDWHYHU� 0$)
VSHFLILFDWLRQ� LV� DFFHSWHG� �WKH� MRLQW� RQH� FXUUHQWO\� EHLQJ� SUHSDUHG�� IRU
LQVWDQFH�"�´

7KH�UHVSRQVH���WK�$SULO��������ZDV��

“7KH� IRFXV� RI� 0$)� VXEPLVVLRQ� LV� RQ� WKH� LQWHURSHUDELOLW\�� WKDW� LV�� WKH
VSHFLILFDWLRQ� LV� LQGHSHQGHQW�RI�DJHQW�DUFKLWHFWXUH��$OWKRXJK�20*�0$)� LV
QRW�RQ� WKH� WRS�RI� WKH�DJHQGD�� WKHUH� LV�QR� WHFKQLFDO� EDUULHU� WR�EULQJ�DJOHWV
LQWR�WKH�OLQH��,�FDQQRW�SURPLVH�\RX�WKDW�ZH�ILQDOO\�MRLQ�WKH�VXEPLVVLRQ��EXW
LW�ORRNV�SURPLVLQJ�

´2QFH�ZH�MRLQ�WKH�VXEPLVVLRQ�DQG�WKDW�VXEPLVVLRQ�LV�DFFHSWHG��ZH
UH�XQGHU
REOLJDWLRQ� WR� GHYHORS� D� JHQHUDOO\� DYDLODEOH� RIIHULQJ� WKDW� LPSOHPHQWV
20)�0$)�VSHFLILFDWLRQ�µ
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2Q� WKH� 2G\VVH\� :::� SDJHV�� *HQHUDO� 0DJLF� VWUHVV� WKHLU� LQYROYHPHQW� LQ
0$)��DQG�DOWKRXJK�WKH\�PDNH�QR�FRPPLWPHQW�WR�RIIHULQJ�D�0$)�FRPSOLDQW
V\VWHP��WKH\�VWDWH�LQ�WKHLU�2G\VVH\�)$4��

“*HQHUDO� 0DJLF�� LQ� FRQMXQFWLRQ� ZLWK� D� QXPEHU� RI� RWKHU� FRPSDQLHV�� LV
ZULWLQJ�WKH�VSHFLILFDWLRQ�IRU�WKH�2EMHFW�0DQDJHPHQW�*URXS
V�0RELOH�$JHQW
)DFLOLW\�� 7KH�0RELOH� $JHQW� )DFLOLW\� ZLOO� HQDEOH� DJHQWV� WR� WUDYHO� EHWZHHQ
DJHQW�V\VWHPV��2G\VVH\�LV�RQH�H[DPSOH�RI�DQ�DJHQW�V\VWHP��,%0�$JOHWV� LV
DQRWKHU�µ

$OWKRXJK� QRW� DQ� RIILFLDO� VWDWHPHQW� IURP�)XMLWVX�� 7DNDVKL�1LVKLJD\D�� RQH� RI
WKH� .DIND� GHYHORSPHQW� WHDP� JDYH� KLV� SHUVRQDO� RSLQLRQ� WR� WKH� DXWKRUV�
ZULWLQJ�WKDW��

“7KH� REMHFWLYH� RI�0$)� LV�D� ODQJXDJH� LQGHSHQGHQW�PRELOH� DJHQW�� KRZHYHU�
FXUUHQWO\� .$).$� $3,� GHSHQGV� RQ� -DYD� $3,� DQG�.DIND� $3,
V� DUH� XQGHU
FRQVWUXFWLRQ�� +H� LV� LQYHVWLJDWLQJ� KRZ� KH� FDQ� VDWLVI\� WKH� 0$)
V
UHTXLUHPHQWV��,Q�IXWXUH�YHUVLRQV�RI�.DIND��WKH�DJHQW�DUFKLWHFWXUH�PLJKW�EH
VHSDUDWHG� IURP�FRPPXQLFDWLRQ�SODWIRUP�DQG� ODQJXDJH�� ,I� WKH�DUFKLWHFWXUH
VDWLVILHV�WKH�0$)�UHTXLUHPHQWV��KH�PD\�VXEPLW�WR�0$)��5LJKW�QRZ�KH�KDV
QR�VWURQJ�PRWLYDWLRQ�WR�VXSSRUW�&25%$��25%V� �50,��+25%�� LV� UHJDUGHG
DV�LPSOHPHQWDWLRQ�SODWIRUPV�RI�.DIND�DJHQWV�µ

2EMHFW6SDFH�VWDWH�LQ�WKHLU�����%HWD�8VHU�*XLGH��

“«� PDUNHW� IHHGEDFN� ZLOO� GULYH� WKH� FUHDWLRQ� RI� VHDPOHVV� EULGJHV� IURP
9R\DJHU�WR�H[LVWLQJ�WHFKQRORJLHV�VXFK�DV�&25%$��'&20�DQG�50,�µ

$OWKRXJK� WKLV�GRHV�QRW�DGGUHVV� WKH� LVVXH� RI�20*�0$)�FRPSOLDQFH�� WKHUH� LV
FOHDUO\�DQ�LQWHQWLRQ�WR�OHYHUDJH�RWKHU�WHFKQRORJLHV���$�UHFHQW�UHSO\�IURP�'DYLG
*ODVV��6HQLRU�$UFKLWHFW��GLVWULEXWHG�FRPSXWLQJ�JURXS��2EMHFW6SDFH�� LQF���WR�D
TXHVWLRQ� DERXW� ,,23� DQG� 9R\DJHU� RQ� WKH� 9R\DJHU� PDLOLQJ� OLVW
�REMHFWOLVW#REMHFWVSDFH�FRP��UHDG��

“RXU�JRDO�LV�WR�DOORZ�YR\DJHU�WR�FRPPXQLFDWH�ZLWK�REMHFWV�WKDW�XQGHUVWDQG
GLIIHUHQW�SURWRFROV�DV�HDVLO\�DV�SRVVLEOH��WKLV�LQFOXGHV�'&20�DQG�,,23��ZH
DUH�WKHUHIRUH�ORRNLQJ�DW�YR\DJHU�SHUIRUPLQJ�DXWRPDWLF�SURWRFRO�FRQYHUVLRQV
VR� WKDW� LW� FDQ� WDON� WR� &25%$� REMHFWV� XVLQJ� ,,23�� &20� REMHFWV� XVLQJ
'&20��DQG�YR\DJHU�REMHFWV�XVLQJ�VPDUW�PHVVHQJHUV�

´VR� UDWKHU� WKDQ� UXQQLQJ� YR\DJHU� �RYHU� ,,23��� WKH� LGHD� LV� WKDW� YR\DJHU
VKRXOG�EH�VPDUW�HQRXJK�WR�XVH�WKH�ULJKW�RQ�WKH�ZLUH�SURWRFRO�GHSHQGLQJ�RQ
ZKDW�NLQG�RI�REMHFW�LW�ZLVKHV�WR�WDON�WR�µ

,QWHUZRUNLQJ� ZLWK� OHJDF\� V\VWHPV� DQG� DJHQWV� LV� OLNHO\� WR� EHFRPH� D� PRUH
LPSRUWDQW�LVVXH�LQ�WKH�IXWXUH��DQG�WKH�DXWKRUV�EHOLHYH�WKDW�WKH�LPSRUWDQFH�RI
25%�VXSSRUW�ZLOO�VKRZ�LQ�WKLV�DUHD�DV�ZHOO�DV�LQ�20*�0$)�FRPSOLDQFH�
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1. Other agent systems

7KHUH�DUH�D�QXPEHU�RI�DJHQW�V\VWHPV�FXUUHQWO\�DYDLODEOH��PDQ\�DV�UHVHDUFK
SURMHFWV��EXW�VRPH�LQ�PRUH�VWDEOH�IRUPV���D�XVHIXO�UHVRXUFH�IRU�JHQHUDO�DJHQW�
UHODWHG� OLQNV� RQ� WKH� :::� FDQ� EH� IRXQG� DW
KWWS���ZZZ�FO�FDP�DF�XN�XVHUV�UZDE��DJ�SDJHV�KWPO� DQG� WKH� $JHQW� 6RFLHW\·V
$JHQW� 3URGXFW� DQG� 5HVHDUFK� $FWLYLWLHV� SDJH� LV� DOVR� RI� LQWHUHVW� �
KWWS���ZZZ�DJHQW�RUJ�SXE�DFWLYLW\�KWPO

$30�KDV�GRQH�SUHYLRXV�ZRUN� LQ� WKH�DUHD�RI�PRELOH� FRGH�� DQG� WKH�GRFXPHQW
HQWLWOHG� 6WDWXV� RI� ,QGXVWU\� :RUN� RQ� 6LJQHG� 0RELOH� &RGH� �$30� GRFXPHQW
������DQG�WKH�SUHVHQWDWLRQV�6LJQHG�0RELOH�&RGH� �$30�GRFXPHQW�������DQG
6FULSWV�DQG�0RELOH�$JHQWV��$30�GRFXPHQW�������KDYH�GLUHFW�UHOHYDQFH�LQ�WKLV
DUHD�� �:RUN� LQ�WKH�(�6�SURMHFW�KDV�DOVR� ORRNHG�DW� LVVXHV�RI�PRELOH�FRGH��EXW
QRW�LQ�WKH�FRQWH[W�RI�DXWRQRPRXV�DJHQWV��WKH�DFFHQW�EHLQJ�HVWDEOLVKLQJ�VHFXUH
OLQNV��DQG�PRELOH�FRGH�DV�D�SRVVLEOH�PHDQV�WR�HVWDEOLVKLQJ�WKLV�HQG�

2I�VSHFLILF�LQWHUHVW�LV�WKH�PRELOH�DJHQW�V\VWHP�7HOHVFULSW�IURP�*HQHUDO�0DJLF
�KWWS���ZZZ�JHQPDJLF�FRP�7HOHVFULSW�LQGH[�KWPO��� D� SURSULHWDU\� FRPPHUFLDO
V\VWHP�QRW�EDVHG� LQ�-DYD��ZKLFK�KDV�SURYLGHG�DW� WKH�YHU\� OHDVW�D�\DUGVWLFN
DJDLQVW� ZKLFK� WR� PHDVXUH� PRELOH� DJHQW� V\VWHPV�� DQG� SRVVLEO\� D� PRGHO� IRU
FHUWDLQ� W\SHV�RI� DJHQW� LQWHUDFWLRQ�� �7KH�2G\VVH\� V\VWHP� LV� JLYHV�D� VXEVHW� RI
7HOHVFULSW� IXQFWLRQDOLW\�� ZLWK� DGGLWLRQDO� IXQFWLRQDOLW\� SRVVLEO\� WR� DSSHDU� LQ
IXWXUH�YHUVLRQ���7DNH�XS�RI�7HOHVFULSW�ZDV�QRW�YHU\�JUHDW��SDUWO\��LW�VHHPV��GXH
WR� WKH� FRPPHUFLDO� QDWXUH� RI� WKH� RIIHULQJ� DQG� LWV� UHODWLYHO\�KLJK� FRVW�� DQG� LW
KDV�QRZ�EHHQ�GLVFRQWLQXHG�

A. Agents in Java

1. Terms

$V�WKH�DUHD�RI�DJHQW�WHFKQRORJ\�LV�VWLOO�D�UHODWLYHO\�QHZ�RQH��WKH�WHUPLQRORJ\
KDV�QRW�\HW�VHWWOHG�GRZQ���$V�D�FRQVHTXHQFH��WKHUH�LV�VRPH�UHDO�GLYHUJHQFH�LQ
WHUPLQRORJ\�EHWZHHQ�GLIIHUHQW�V\VWHPV� ��SDUWLFXODUO\�QRWLFHDEOH� LQ� WKH�DUHDV
RI�WKH�WKUHH�WHFKQRORJLHV�XQGHU�HYDOXDWLRQ���)RU�WKLV�UHDVRQ��LW�LV�XVHIXO�WR�VHW
VRPH�WHUPV�RI�UHIHUHQFH�IRU�WKH�SXUSRVHV�RI�WKLV�GRFXPHQW�

+RVW�PDFKLQH��D�PDFKLQH�RQ�ZKLFK�DQ�DJHQW�UHVLGHV��DQG�RQ�ZKLFK�WKH�KRVW
DQG�HQYLURQPHQW�UXQ

+RVW��WKH�VRIWZDUH�FRQWUROOLQJ�WKH�HQYLURQPHQW��UXQQLQJ�RQ�WKH�KRVW�PDFKLQH�
7KH�KRVW�KDV�DFFHVV�WR�WKH�2�6�DQG�RWKHU�UHVRXUFHV�RQ�WKH�KRVW�PDFKLQH�ZKLFK
PD\�QRW�EH�DYDLODEOH�WR�DJHQWV�UHVLGLQJ�LQ�WKH�HQYLURQPHQW�

$JHQW��DQ�LQVWDQFH�RI�VRPH�FRGH�WKDW�UHSUHVHQWV�D�XVHU��PD\�RU�PD\�QRW�EH
PRELOH�

(QYLURQPHQW�� WKH� H[HFXWLRQ� HQYLURQPHQW� IRU� DQ� DJHQW�� LW� SURYLGHV� WKH
VRIWZDUH�OLQN�EHWZHHQ�WKH�KRVW�DQG�WKH�DJHQW
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1. FollowMe requirements

7KH� )ROORZ0H� SURMHFW� LV� DQ� $16$� SURMHFW� WR� DOORZ� PRELOH� XVHUV� DFFHVV� WR
LQIRUPDWLRQ��DQG�UHTXLUHV�PRELOH�VRIWZDUH�DJHQWV�IRU� LWV� LPSOHPHQWDWLRQ�� �$
QXPEHU�RI� LVVXHV�DUH� LPSRUWDQW� WR� WKH�SURMHFW��DQG�WKH�GHFLVLRQ�DV� WR�ZKLFK
DJHQW� WHFKQRORJ\� WR� XVH� IRU� LQLWLDO� LPSOHPHQWDWLRQ�� � 6RPH� RI� WKH� PRVW
LPSRUWDQW�RI�WKHVH�DUH�

• VHFXULW\��WKH�DELOLW\�RI�DJHQWV�WR�HQMR\�GLIIHUHQW�OHYHOV�RI�VHFXULW\�EDVHG
RQ�WKHLU�VWDWXV��DQG� IRU�KRVWV� WR�GLIIHUHQWLDWH�EHWZHHQ�GLIIHUHQW�DJHQWV
DQG�WR�JUDQW�WKHP�GLIIHUHQW�OHYHOV�RI�DFFHVV�WR�UHVRXUFHV���7KH�DELOLW\�WR
EH� DEOH� WR� LPSOHPHQW� VHFXULW\� VWUDWHJLHV� LV� WKHUHIRUH� LPSRUWDQW� WR� WKH
SURMHFW�

 ([DPSOH���DQ�DJHQW�IURP�DQ�XQWUXVWHG�GRPDLQ�PLJKW�EH�UHIXVHG�DFFHVV�E\�D
KRVW�EHLQJ�UXQ�E\�D�EDQN� LI�� IRU� LQVWDQFH�� WKH�KRVW� FRQWDLQHG�D�VHUYLFH
SURYLGLQJ�ILQDQFLDO�GDWD���,Q�WKH�VDPH�FDVH��DOWKRXJK�VRPH�DJHQWV��WKRVH
EHORQJLQJ� WR� EDQN� HPSOR\HHV�� PLJKW� EH� DOORZHG� IXOO� DFFHVV� WR� DOO� WKH
GDWD�� RWKHU� DJHQWV� �DJHQWV� EHORQJLQJ� WR� FXVWRPHUV�� ZRXOG� RQO\� EH
DOORZHG�SDUWLDO�DFFHVV�

• -DYD�VXSSRUW��WKH�ODQJXDJH�IRU�LPSOHPHQWDWLRQ�VKRXOG�EH�-DYD���$OVR
LPSRUWDQW� LV� WKDW� WKH� H[HFXWLRQ� EDVH� VKRXOG� EH� DYDLODEOH� IRU
FRQILJXUDWLRQ�IRU�WKH�QHHGV�RI�WKH�SURMHFW��WR�EH�DEOH�WR�HQIRUFH�VHFXULW\
VWUDWHJLHV�� IRU� LQVWDQFH�� � $OWKRXJK� WKLV� GRHV� QRW� SUHFOXGH� WKH� XVH� RI
RWKHU� ODQJXDJHV�� LI� WKH� HQWLUH� V\VWHP� ZHUH� LQ� -DYD�� WKLV� W\SH� RI
FRQILJXUDWLRQ�ZRXOG�FOHDUO\�EH�HDVLHU�

 5DWLRQDOH���-DYD�ZDV�FKRVHQ�DV�WKH�EDVH�ODQJXDJH�IRU�WKH�)ROORZ0H�SURMHFW
IRU�WKUHH�PDLQ�UHDVRQV��

�� LW�SURYLGHV�D�VDQGER[��DOORZLQJ�UHVRXUFHV�DQG�DFFHVV�WR�WKHP�WR
EH�FRQWUROOHG�ZLWKLQ�WKDW�FRQWH[W

�� LW� SURYLGHV� D� JUHDW� SODWIRUP� LQGHSHQGHQFH� �� D� SXUH� -DYD
DSSOLFDWLRQ�VKRXOG�EH�¶FRPSLOH�RQFH��UXQ�DQ\ZKHUH·�

�� WKHUH�DUH�D�JURZLQJ�QXPEHU�RI�$3,V�SURYLGLQJ�DFFHVV�WR�OHJDF\
V\VWHPV�DQG�LQIRUPDWLRQ��DOORZLQJ�EXVLQHVVHV�WR�OHYHUDJH�WKHLU
FXUUHQW�V\VWHPV�

• PRYHPHQW�RI�GDWD��DJHQWV�VKRXOG�EH�DEOH�WR�PRYH�GDWD�ZLWK�WKHP��DQG
QRW�VROHO\�WR�PRYH�WKHPVHOYHV

 ([DPSOH���,I�DQ�DJHQW�LV�FKDUJHG�ZLWK�PRYLQJ�EHWZHHQ�GLIIHUHQW�PRUWJDJH
FRPSDQLHV�IRU�LQIRUPDWLRQ�DERXW�WKHLU�SURGXFWV��WKDW�DJHQW�ZLOO�QHHG�WR
¶UHSRUW�EDFN·�WR�ZLWK�WKH�LQIRUPDWLRQ�WKDW�LW�KDV�JOHDQHG�

• FRQWURO�RI�DJHQWV��DJHQWV�VKRXOG�EH�DEOH�WR�PRYH�WKHPVHOYHV��RU�FDXVH
WKHPVHOYHV� WR�EH�PRYHG���DQG�KRVWV�VKRXOG�EH�DEOH� WR�PRYH�DJHQWV� �RU
FDXVH�WKHP�WR�EH�PRYHG����$JHQWV�PXVW�EH�DZDUH�RI�WKHLU�HQYLURQPHQW�
DV�WKHLU�EHKDYLRXU�PD\�ZHOO�EH�GHSHQGHQW�RQ�WKHLU�ORFDWLRQ�
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 ([DPSOH� �� ,I� DQ� DJHQW� LV� ILQGLQJ� LQIRUPDWLRQ� DERXW� QHZ� ERRNV� IURP� D
SXEOLVKHU�DQG�YLVLWV�D�KRVW�PDLQWDLQHG�E\�WKH�SXEOLVKHU�LQ�WKH�8�.���WKH
KRVW� PLJKW� PRYH� LW� WR� D� UHODWHG� VLWH� �LI�� IRU� H[DPSOH�� WKH� QHZHVW
LQIRUPDWLRQ� ZHUH� NHSW� DW� WKH� SXEOLVKHU·V� 8�6�� KHDGTXDUWHUV��� � ,Q� WKLV
FDVH��WKH�DJHQW�ZRXOG�QHHG�WR�UHDOLVH�WKDW� LW�KDG�PRYHG�DQG�WR�FKDQJH
WKH�FXUUHQF\�LQ�ZKLFK�LW�ZDV�ZRUNLQJ�DFFRUGLQJO\�

• GLUHFWRU\�VHUYLFHV�� WKHUH� VKRXOG� EH�ZD\V� RI� QDPLQJ�� LGHQWLI\LQJ� DQG
WUDFNLQJ� DJHQWV� VR� WKDW� DJHQWV� FDQ� ERWK� ILQG� QHZ� UHVRXUFHV� DQG� NHHS
WUDFN�RI�WKRVH�ZKLFK�DOUHDG\�H[LVW�

• FRPPXQLFDWLRQ�� DJHQWV� VKRXOG� EH� DEOH� WR� FRPPXQLFDWH� ZLWK� HDFK
RWKHU�DQG�ZLWK�WKHLU�KRVW�V��

 ([DPSOH��DQ�DJHQW�ZKLFK�KDV�JRQH� WR�D�KRVW� WR�DUUDQJH�D�PHHWLQJ� IRU� LWV
RZQHU� ZRXOG� QHHG� WR� WDON� WR� RWKHU� SHRSOH·V� DJHQWV� WR� DUUDQJH� WKH
PHHWLQJ�� � ,W�PLJKW�DOVR�QHHG�WR� WDON� WR� WKH�KRVW� WR�GHWHUPLQH� WKH� ORFDO
WLPH� �� RWKHUZLVH� D� PHHWLQJ� PLJKW� KDYH� EHHQ� DUUDQJHG� DW� WKH� ZURQJ
WLPH�

• SXEOLF� DYDLODELOLW\�� WKH� WHFKQRORJ\� FKRVHQ� VKRXOG� EH� SXEOLFO\
DYDLODEOH�� DOORZLQJ�XVHUV� WR� FUHDWH� WKHLU� RZQ�DJHQWV�� � )RU� WKLV� UHDVRQ�
FKRLFH� RI� D� VKRUW�WHUP� RU� XQVXSSRUWHG� UHVHDUFK� SURMHFW� ZRXOG� EH
LQDSSURSULDWH�

 5DWLRQDOH� �� WKH� )ROORZ0H�SURMHFW� LV� DQ�(635,7� SURMHFW� WR� KHOS� (XURSHDQ
EXVLQHVVHV� WR� PDNH� EHWWHU� XVH� RI� H[LVWLQJ� WHFKQRORJ\�� � &KRRVLQJ� D
WHFKQRORJ\�ZKLFK�ZRXOG�EH�XQDYDLODEOH�WR�(XURSHDQ�EXVLQHVVHV�DQG�WKH
ZLGHU�EXVLQHVV�FRPPXQLW\�ZRXOG�QRW�KHOS�WR�DFKLHYH�WKLV�DLP�

2WKHU�LVVXHV�WKDW�PD\�EH�RI�LPSRUWDQFH�LQ�WKH�ORQJHU�WHUP�LQFOXGH�

• 25%�VXSSRUW�� LW� LV�H[SHFWHG��LQ�SDUWLFXODU�ZLWK�UHIHUHQFH�WR�WKH�0$)
5)3���WKDW�VXSSRUW�IRU�QHZ�25%V�ZLOO�EH� LPSRUWDQW�IRU�DJHQW�V\VWHPV
LQ�WKH�ORQJ�UXQ��DQG� LW� LV�QRW� WKH� LQWHQWLRQ�RI� WKH�)ROORZ0H�WR�H[FOXGH
LPSURYHPHQWV�DQG�LQQRYDWLRQV�LQ�WKH�ILHOG���)RU�WKLV�UHDVRQ��WKH�H[WHQW
WR�ZKLFK� WKH� WHFKQRORJLHV�DUH� FDSDEOH�RI� VXSSRUWLQJ�QHZ�25%V�ZLOO�EH
LPSRUWDQW�

1. Aglets background

$JOHWV�KRPHSDJH���KWWS���ZZZ�WUO�LEP�FR�MS�DJOHWV�

$JOHWV�DUH�D�WHFKQRORJ\�PDGH�DYDLODEOH�E\�,%0�7RN\R�LQ�DOSKD�UHOHDVH�LQ�ODWH
�����HDUO\� ������ � $W� WKH� WLPH� RI� ZULWLQJ�� LW� LV� LQ� DOSKD� �E� UHOHDVH�� DQG� WKH
$:%� �$JOHWV� :RUN%HQFK�� DYDLODEOH� RQ� DQ� SODWIRUP� VXSSRUWLQJ� -DYD� �����
ZLWK�50,��RU�-DYD�������-DYD�������ZLOO�QRW�VXSSRUW�DQ\�PRUH�
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7KHUH� LV� D� OLYHO\� PDLOLQJ� OLVW� �DJOHWV#FRVLPR�FRP�� DQG� :::� VLWH
�KWWS���ZZZ�MDYDORXQJH�FRP����DQG�D�IDLU�DPRXQW�RI�GRFXPHQWDWLRQ��LQFOXGLQJ
D� ERRN� ZKLFK� LV� FXUUHQWO\� EHLQJ� ZULWWHQ� DQG� LV� EHLQJ� FRQVLGHUHG� IRU
SXEOLFDWLRQ�E\�$GGLVRQ�:HVOH\�

7KH�$:%� LV�ZULWWHQ�HQWLUHO\� LQ�-DYD�� DQG� LV� IDLUO\� VLPSOH� WR�XVH�� � 7DKLWL�� D
*8,�EDVHG�HQYLURQPHQW��DFWV�ERWK�DV�HQYLURQPHQW�DQG�KRVW�WR�DJOHWV���ZKLFK
DUH�DJHQWV���DOWKRXJK�DJOHWV�FDQ�EH�VHULDOLVHG�E\�KDQG�

1. KAFKA background

.DIND�KRPHSDJH���KWWS���ZZZ�IXMLWVX�FR�MS�K\SHUWH[W�IUHH�NDIND�LQGH[�KWPO

.DIND�LV�D�WHFKQRORJ\�PDGH�DYDLODEOH�E\�)XMLWVX�LQ�D�EHWD�UHOHDVH�LQ�$XJXVW
������ �$W� WKH� WLPH� RI�ZULWLQJ�� LW� LV� LQ� EHWD� ���� UHOHDVH�� DQG� DYDLODEOH� RQ� DQ
SODWIRUP�VXSSRUWLQJ�-DYD�������7KHUH� LV� FXUUHQWO\�YHU\� OLWWOH�GRFXPHQWDWLRQ
LQ� HLWKHU� (QJOLVK� RU� -DSDQHVH�� 7KHUH� LV� D� PDLOLQJ� OLVW� �NDIND�
XVHUV#IODE�IXMLWVX�FR�MS��

.DIND� LV� ZULWWHQ� HQWLUHO\� LQ� -DYD�� DQG� WKH� PRGHO� IRU� $JHQW� FRQWURO�
LQVWDQWLDWLRQ� DQG� OLIHWLPH� LV� YHU\� GLIIHUHQW� WR� WKDW� IRU� $JOHWV�� � (DFK
.$).$�$JHQW�OLYHV�LQ�DQ�LQVWDQFH�RI�WKH�-90��-DYD�9LUWXDO�0DFKLQH��RQ�WKH
KRVW�PDFKLQH��DQG�DOWKRXJK�NDIND�$JHQWV�FDQ�QRW�PLJUDWH�WR�RWKHU�PDFKLQHV�
WKH� XVXDO� ZD\� WR� PRYH� FRGH� LV� E\� .$).$�$FWLRQV�� ZKLFK� FDQ� EH� PRYHG
EHWZHHQ�.$).$�$JHQWV�XVLQJ�UHIOHFWLYH�WHFKQLTXHV��DQG�H[HFXWHG�DW�HDFK�

)RU�WKHVH�UHDVRQV��RQH�UHDVRQDEOH�PRGHO�IRU�LPSOHPHQWLQJ�D�V\VWHP�ZRXOG�EH
IRU� .$).$�$JHQWV� WR� DFW� DV� KRVWV�� SURYLGLQJ� HQYLURQPHQWV� IRU
.$).$�$FWLRQV�� ZKLFK� DUH� H[HFXWHG� DV� VHSDUDWH��PRELOH� FRGH�� � 7KLV� LV� WKH
PRGHO�DGRSWHG�IRU�WKH�SXUSRVHV�RI�FRPSDULVRQ�ZLWK�WKH�$JOHWV�V\VWHP��XQOHVV
VSHFLILFDOO\�QRWHG�

1. Voyager background

9R\DJHU�KRPHSDJH���KWWS���ZZZ�REMHFWVSDFH�FRP�YR\DJHU�

9R\DJHU� LV� DQ� DJHQW� WHFKQRORJ\� FXUUHQWO\� DYDLODEOH� LQ� SURGXFW� UHOHDVH� IURP
2EMHFW6SDFH��DQG�UXQQLQJ�RQ�DQ�SODWIRUP�XQGHU�-DYD��������,W�LV�FOHDUO\�DLPHG
DW� FRPPHUFLDO� LPSOHPHQWDWLRQ�� DQG� WKH� OHYHO� RI� GRFXPHQWDWLRQ� LV� JHQHUDOO\
H[FHOOHQW��DQG�WKHUH�LV�D�PDLOLQJ�OLVW��REMHFWOLVW#REMHFWVSDFH�FRP��RQ�ZKLFK�WKH
WHFKQLFDO�WHDP�VHHP�WR�EH�DFWLYH�

9R\DJHU� LV� FXUUHQWO\� DYDLODEOH� IRU� IUHH� FRPPHUFLDO� XVH�� DQG�� DFFRUGLQJ� WR
2EMHFW6SDFH� ´WKH� YR\DJHU� FRUH� ZLOO� UHPDLQ� ����� IUHH� IRU� FRPPHUFLDO
GHSOR\PHQW�LQ��UHJXODU��FRPSXWHU�V\VWHPV� OLNH�SFV��PLQLV��HWF��QR� ORRSKROHV�
QR�FDYHDWV�������IUHH�µ��8VH�IRU�HPEHGGHG�DSSOLFDWLRQV�LV�VXEMHFW�WR�OLFHQVLQJ�

9R\DJHU�LV�ZULWWHQ�LQ�FRPSOHWHO\�LQ�-DYD��DQG�LV� IDLUO\�VLPSOH�WR�XVH�� �7KHUH
DUH�WZR�PDLQ�W\SHV�RI�REMHFW�LQ�9R\DJHU���DSSOLFDWLRQV��ZKLFK�DFW�DV�KRVWV��DQG
DJHQWV� �ZKLFK� FDQ� PRYH� EHWZHHQ� WKHP��� H[FKDQJLQJ� PHVVDJHV�� HWF��� � %RWK
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DSSOLFDWLRQV� DQG� DJHQWV� FDQ� LQVWDQWLDWH� REMHFWV� RU� FDOO� PHWKRGV� RQ� UHPRWH
KRVWV�

1. Odyssey background

2G\VVH\�KRPHSDJH���KWWS���ZZZ�JHQPDJLF�FRP�DJHQWV�

2G\VVH\� LV� DQ� DJHQW� WHFKQRORJ\� FXUUHQWO\� DYDLODEOH� LQ� EHWD� UHOHDVH� IURP
*HQHUDO�0DJLF��UXQQLQJ�RQ�DQ\�SODWIRUP�XQGHU�-DYD��������$V�2G\VVH\�LV�WKH
UHVXOW� RI� D� UHVHDUFK� HIIRUW�� DQG� QRW� D� FRPPHUFLDO� SURGXFW�� LW� PD\� QRW� EH
GHSOR\HG� LQ�D�FRPPHUFLDO�SURGXFW�DW� WKLV� WLPH�� WKRXJK�*HQHUDO�0DJLF�QRWHV
WKDW� WKH\� DUH� ZLOOLQJ� WR� GLVFXVV� FRPPHUFLDO� OLFHQVLQJ�� 7KH� OHYHO� RI
GRFXPHQWDWLRQ� LV� JHQHUDOO\� SRRU�� DQG� WKHUH� LV� VRPH� FRQIXVLRQ� DV� WR� ZKLFK
GRFXPHQWDWLRQ�DSSOLHV� WR� �WKH�QRZ�GHIXQFW��7HOHVFULSW� V\VWHP��DQG�ZKLFK� WR
2G\VVH\�

$W�WKH�EHJLQQLQJ�RI�0D\�������'DQQ\�%��/DQJH��LQYHQWRU�RI�$JOHWV��OHIW�,%0
WR�MRLQ�WKH�2G\VVH\�WHDP�

2G\VVH\� LV�ZULWWHQ� FRPSOHWHO\� LQ� -DYD�� DQG� WKHUH� DUH� WZR� W\SHV� RI� FODVVHV� �
DJHQWV�DQG�SODFHV��ZKLFK�DFWV�DV�KRVWV���7KH�VRXUFH�FRGH�LV�DYDLODEOH�
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I. AGENT FEATURES

A. MAF evaluation

,Q� WKH� 0$)� HYDOXDWLRQ� RI� WKH� ,%0� 5)3�� UHVSRQVH� E\� -LQ�� :�� &KDQJ
�MLQ�Z�FKDQJ#DF�FRP���VHYHUDO�XVHIXO�SRLQWV�DUH�PDGH�� �$V�WKH\�GR�QRW�UHODWH
VSHFLILFDOO\�WR�WKH�WHFKQRORJLHV�XQGHU�UHYLHZ�KHUH��WKH\�DUH�OLIWHG�IURP�FRQWH[W
DQG�SDUDSKUDVHG���7KRVH� LQWHUHVWHG� LQ�WKH� IXOO�HYDOXDWLRQ�DUH�HQFRXUDJHG�WR
UHIHUHQFH� WKH� IXOO� HYDOXDWLRQ�� FDQ� EH� IRXQG� RQ� WKH� 20*� :::� VLWH� DW� �
KWWS���ZZZ�RPJ�RUJ�DUFKLYHV�PDIHYDO������KWPO����0$)�LQ�WKLV�FRQWH[W�LV�DQ\
0RELOH�$JHQW�)DFLOLW\��

��� 0$)�QHHGV� WR� VXSSRUW�DJHQW� LGHQWLILFDWLRQ�DQG�DJHQW� ORFDWLRQ�� � ,W� LV� QRW
FHUWDLQ� ZKHWKHU� 85/� FDQ� EH� DFFHSWHG� DV� WKH� VWDQGDUG� IRU� DOO� GLIIHUHQW
0$)V�

��� 0$)�QHHGV�WR�VXSSRUW�EDVLF�DJHQW�WUDQVSRUWDWLRQ�L�H���FDQ�DJHQWV�EH�VHQW
DQG�UHFHLYHG"

��� 6RPH� 0$)V� PD\� XWLOLVH� SURSULHWDU\� LQWHUQDO� HQFRGLQJ� VFKHPHV� IRU� WKH
WUDQVSRUW� RI� DQ� DJHQW�� RWKHUV�PD\� QRW�� � $V� D� UHVXOW�� KRZ�GR�ZH� VXSSRUW
YDULRXV�WUDQVSRUW�V\VWHPV�EHWZHHQ�GLIIHUHQW�0$)V"

��� 6LQFH� DJHQWV� DUH�PRYLQJ� IURP� RQH� QRGH� >KRVW� LQ� WKH� WHUPLQRORJ\� RI� WKLV
GRFXPHQW@��0$)�QHHGV�WR�VXSSRUW�WKH�GLVFRQQHFWHG�VLWXDWLRQ�

��� 0$)�QHHGV� WR� VHQG� DJHQWV� WR� GLIIHUHQW� QRGHV�� �:KDW� LV� WKH� DSSURSULDWH
DEVWUDFWLRQ�RI�WKHVH�QRGHV"��85/�PD\�EH�WRR�ELDVHG�WR�DQ�LPSOHPHQWDWLRQ
�� RWKHU� 0$)� PD\� FKRRVH� WR� XVH� WKH� QRWLRQ� RI� SODFH� �ZKLFK� LV� VLPSO\
UHSUHVHQWHG�DV�D�VWULQJ��DQG�UHVROYH� LWV�SK\VLFDO� DGGUHVV�XVLQJ�D�7UDGHU
VHUYLFH�

��� $V� DQ� DJHQW� PRYHV�� LW� PD\� QHHG� WR� LQWHUDFW� ZLWK� RWKHU� H[WHUQDO
DSSOLFDWLRQV�� � ,I� DQ� H[WHUQDO� DSSOLFDWLRQ� LV� D� SURDFWLYH� HQWLW\� ZKLFK
LQLWLDWHV� WKH� H[HFXWLRQ� ZLWK� DQ� DJHQW�� LW� KDV� WR� EH� DEOH� WR� PRQLWRU� WKH
DUULYDO���GHSDUWXUH���GLVSRVDO���HWF��RI�DQ�DJHQW���7KLV�PD\�EH�DFFRPSOLVKHG
XVLQJ�DQ�(YHQW�VHUYLFH�

��� ,I�DQ�DJHQW�PRYHV��0$)�QHHGV�WR�WUDFN�LWV�ORFDWLRQ�

��� 0$)� QHHGV� WR� VXSSRUW� UXQ�WLPH� GLVFRYHU\� DQG� PRQLWRULQJ� RI� DJHQW
H[HFXWLRQ�HQJLQHV�DQG�DJHQWV�E\�QDPH��RU�WKHLU�FDSDELOLWLHV�
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��� 0$)� QHHGV� WR� VXSSRUW� WKH� FORQLQJ� RI� DQ� DJHQW� DQG� WKH� PHUJLQJ� RI� WKH
FORQHG�DJHQWV�

���� 0$)�QHHGV�WR�GHOHWH�DOO�FORQHG�DJHQWV�

7KH� FXUUHQW�5)3� GRHV� QRW� DFWXDOO\� DGGUHVV� LVVXHV� ��� ��� ��� ��� ��� RU� ���� � 7KH
LQWHUHVWLQJ�ILQDO�SDUDJUDSK�RI�WKH�HYDOXDWLRQ�FRQFOXGHV��

5HJDUGLQJ�5)3��%DVLFDOO\��WKHUH�DUH�QXPEHU�RI�LPSRUWDQW�LVVXHV�ZKLFK�KDYH
QRW� EHHQ� DGGUHVVHG� LQ� WKH� LQLWLDO� 5)3�� )RU� H[DPSOH�� WKHUH� DUH� QR� H[SOLFLW
UHTXLUHPHQWV� IRU� LQWHURSHUDELOLW\� EHWZHHQ�GLIIHUHQW�0$)V�� ,I�0$)V� FDQ�QRW
LQWHURSHUDWH� ZLWK� HDFK� RWKHU�� ZKDW� LV� WKH� SRLQW� RI� 5)3"� )XUWKHUPRUH�� WKH
LQLWLDO� 5)3� GRHV� QRW� GLVFXVV� DERXW� DQ\� UHTXLUHPHQWV� IRU� VXSSRUWLQJ� WKH
LQWHUDFWLRQ� EHWZHHQ� DJHQWV� DQG� RWKHU� H[WHUQDO� DSSOLFDWLRQV�� ,Q� SUDFWLFH�
PRELOH�DJHQWV�UDUHO\�ZRUN�DV�D�VWDQGDORQH�SURJUDP��7KH\�WHQGV�WR�FROODERUDWH
ZLWK�RWKHU�DSSOLFDWLRQV�

A. Aglet features

1. Environment

$JOHWV� DUH�PRVW� FRPPRQO\� EDVHG� LQ� WKH� 7DKLWL� HQYLURQPHQW�� SURYLGHG�ZLWK
WKH� $:%� �$JOHWV�:RUN%HQFK�� DV� DQ� H[HFXWLRQ� HQYLURQPHQW�� � 7KLV� SURYLGHV
VHFXULW\� IHDWXUHV��PHVVDJLQJ� DQG�PLJUDWLRQ�� � 7DKLWL� LV� ����� -DYD�� EXW� WKH
VRXUFH�LV�QRW�FXUUHQWO\�UHOHDVHG�E\�,%0��WKHUH�VHHP�WR�EH�QR�SODQV�WR�PDNH�LW
DYDLODEOH����DQG�WKLV�FDXVHV�D�QXPEHU�RI�SUREOHPV�

1. Security

7KH�ILUVW�RI�WKHVH�LV�VHFXULW\��7DKLWL�DSSOLHV�VHFXULW\�SROLFLHV��ZKLFK�DUH�SDUWO\
FRQILJXUDEOH� E\� WKH�XVHU�� �+RZHYHU�� WKH\� GR� QRW� GHDO�ZLWK� LVVXHV� RI� H[DFWO\
ZKLFK� DJHQWV� FDQ� WDON� WR� HDFK� RWKHU�� ZKHWKHU� DJHQWV� FDQ� EH� EORFNHG� IURP
HQWHULQJ� WKH� KRVW�� RU� ZKHWKHU� DJOHWV� FDQ� EH� UHVWULFWHG� IURP�PRYLQJ� IURP� D
KRVW�RQFH�WKH\�KDYH�HQWHUHG�LW���$OO�WKHVH�LVVXHV�DUH�OLNHO\�WR�EH�LPSRUWDQW�IRU
V\VWHPV�ZLWK� DQ\� OHYHO� RI� VHFXULW\� JUHDWHU� WKDQ� D� YHU\� EDVLF� RQH�� � 6RPH� RI
WKHVH� VHFXULW\� LVVXHV� DUH� DGGUHVVHG� E\� WKH�XVH� RI�3UR[LHV�� EXW� FRQWURO� RI� DOO
PHWKRG� LQYRFDWLRQ� LV� WKURXJK�PHVVDJLQJ�� IRU� ZKLFK� QR� VWDQGDUGV� FXUUHQWO\
H[LVW�

+773� WXQQHOOLQJ� YLD� D� SUR[\� VHUYHU� KDV� EHHQ� LPSOHPHQWHG� IRU� $JOHWV�� WR
DOORZ�DFFHVV�WR�LQIRUPDWLRQ�EHKLQG�D�ILUHZDOO���$OWKRXJK�WKH�DELOLW\�WR�DFFHVV
GDWD�VRXUFHV�LQ�VXFK�D�VLWXDWLRQ�LV�LPSRUWDQW��WKLV�VROXWLRQ�PLJKW�EH�VHHQ�DV
UDWKHU� VLPSOLVWLF�� DQG� WR� FUHDWH� GDQJHURXV� RSSRUWXQLWLHV� IRU� D� WHFKQRORJ\
ZKRVH�VHFXULW\�IHDWXUHV�DUH�QRW�YHU\�ZHOO�GHILQHG�LQ�WKH�ILUVW�SODFH�

$QRWKHU�LVVXH�LV�WKH�ODFN�RI�D�GLUHFWRU\�VHUYLFH���$OWKRXJK�$JOHWV�DUH�SURYLGHG
ZLWK� XQLTXH� JOREDO� LGHQWLILHUV�� WKHUH� LV� QR� HDV\� PHWKRG� WR� WUDFN� WKH� WKHLU
ORFDWLRQ���6XJJHVWLRQV�IRU�IRUZDUGLQJ�ZLWK�WKH�XVH�RI�3UR[LHV�ZRXOG�QRW�VHHP
WR�VFDOH��DQG�DOWKRXJK�WKHUH�LV�VRPH�ZRUN�ZLWKLQ�WKH�XVHU�FRPPXQLW\�LQ�WKLV
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DUHD��WKHUH�LV�QR�RIILFLDO�OLQH�IURP�,%0��DQG�WKHUH�GRHV�QRW�VHHP�WR�EH�D�PXFK
OLNHOLKRRG�RI�D�GLUHFWRU\�VHUYLFH�EHLQJ�SURYLGHG�LQ�D�UHOHDVH�LQ�WKH�QHDU�IXWXUH�

1. ORBs and messaging

7KHUH�LV�FXUUHQWO\�QR�VXSSRUW�IRU�DQ\�25%V�LQ�WKH�$:%�

6RPH� GLVFXVVLRQ� RQ� LVVXHV� VXFK� DV� WUDGLQJ� VHUYLFHV�� GLUHFWRU\� VHUYLFHV� DQG
PHVVDJH�SDVVLQJ� IRUPDWV��.40/�DQG�.,)� XVH�� HWF��� KDV� WDNHQ�SODFH�ZLWKLQ
WKH� XVHU� FRPPXQLW\�� EXW� ODFN� RI� LQWHUHVW� IURP� ,%0� DQG� WKH� QXPEHU� RI
WHHWKLQJ�SUREOHPV�DVVRFLDWHG�ZLWK�WKH�DOSKD�VRIWZDUH�VHHP�WR�KDYH�GLVWUDFWHG
GLVFXVVLRQ�DZD\�IURP�WKHVH�WRSLFV�� �$Q\�ZRUN�EHLQJ�GRQH�VHHPV�WR�EH�RQ�DQ
LQGLYLGXDO�EDVLV�E\�XVHUV�XQFRQQHFWHG�ZLWK�,%0�

1. General

7KH�JUHDW�SOXV�SRLQW� IRU�$JOHWV� LV� WKHLU� HDVH� RI� XVH�� � 7DKLWL� SURYLGHV� D� YHU\
VLPSOH�HQYLURQPHQW�LQ�ZKLFK�LW�LV�HDV\�WR�SODFH�$JOHWV��DQG�DOWKRXJK�WKH�$3,
LV�QRW�LPPHGLDWHO\�DFFHVVLEOH��WKH�GRFXPHQWDWLRQ�FXUUHQWO\�EHLQJ�SURGXFHG�LV
VLPSOLI\LQJ�WKH�SURFHVV�RI�$JOHW�SURJUDPPLQJ�� �7KH�XVHU�FRPPXQLW\�DURXQG
$JOHWV�LV�HQWKXVLDVWLF�DQG�JURZLQJ��DQG�WKLV�LV�ODUJHO\�D�UHIOHFWLRQ�RI�WKH�HDVH
RI� XVH� RI� WKH� WHFKQRORJ\� DQG� WKH� IDFW� WKDW� LW� DUULYHG� RQ� WKH� VFHQH� UHODWLYHO\
HDUO\�

,%0� KDYH� EHHQ� XQZLOOLQJ� WR� JLYH� DQ\� LQIRUPDWLRQ� DERXW� WKHLU� SODQV� IRU� D
FRPPHUFLDO�UHOHDVH�RI�$JOHWV��DQG�DUH�LQVLVWLQJ�WKDW�WKH�FXUUHQW�DOSKD�OLFHQVH
��ZKLFK�LV�IRU�HYDOXDWLRQ�SXUSRVHV�RQO\��DQG�DOORZV�QR�FRPPHUFLDO�XVH�RI�WKH
WHFKQRORJ\���EH�IROORZHG���+RZHYHU��WKH�DPRXQW�RI�HIIRUW�FXUUHQWO\�EHLQJ�VSHQW
RQ�UHVHDUFK�DQG�WKH�YLVLELOLW\�RI�$JOHWV��FRXSOHG�ZLWK�,%0·V�SXEOLF�VWDQFH�RQ
WKH� LPSRUWDQFH� RI� -DYD� DV� D� WHFKQRORJ\�� SRLQW� ILUPO\� WRZDUGV� FRPPHUFLDO
DYDLODELOLW\�LQ�WKH�IXWXUH�

,Q�FRQFOXVLRQ��$JOHWV�SURYLGH�D�UHODWLYHO\�VLPSOH�ZD\�WR�LPSOHPHQW�DJHQWV�LQ
-DYD�� DQG� KDYH� WKH� DGYDQWDJH� RI� D� ZLGH� DQG� JURZLQJ� XVHU� EDVH�� � 7KH
GLVDGYDQWDJHV� UHYROYH� URXQG� WKH� IDFW� WKDW� VRPH� LPSRUWDQW� LVVXHV� KDYH� QRW
EHHQ� GHDOW� ZLWK� LQ� DV� PXFK� GHWDLO� DV� PLJKW� EH� DSSURSULDWH� �� LQ� SDUWLFXODU
VHFXULW\���,%0�KDV�FOHDUO\�PDGH�WKH�GHFLVLRQ�WR�SURGXFH�DQ�HDV\�WR�XVH�V\VWHP
TXLFNO\��DQG�VHHPV�WR�KDYH�VXFFHHGHG���7KLV�GRHV�PHDQ��KRZHYHU��WKDW�VRPH
IXQGDPHQWDO� LVVXHV�KDYH�QRW�EHHQ� IXOO\� UHVROYHG��ZKLOVW� WKH�DELOLW\� WR�PDNH
FKDQJHV�WR�DIIHFWHG�SDUWV�RI�WKH�V\VWHP�KDV�EHHQ�SXW�RXWVLGH�HDV\�FRQWURO�RI
GHYHORSHUV�

,W�LV�WKH�RSLQLRQ�RI�WKH�DXWKRUV�WKDW�$JOHWV�PD\�ZHOO�JDLQ�D�JRRG�GHDO�RI�XVHU
DFFHSWDQFH� DQG� WKHUHIRUH� PDUNHW� VKDUH�� DOWKRXJK� WKHUH� KDV� EHHQ� VRPH
UXPEOLQJ�ZLWKLQ�WKH�XVHU�FRPPXQLW\�WKDW�FKDQJHV�WR�LPSRUWDQW�V\VWHPV�WDNH
D� ORQJ� WLPH� WR� EH� UHVROYHG� E\� WKH� GHYHORSPHQW� WHDP�� � ,W�PD\� EH� WKDW� ,%0
PDGH�D�EDG�GHFLVLRQ�WR�JR�OLYH�ZLWK�DQ�HDUO\�DOSKD�V\VWHP��H[SHFWLQJ�D�VPDOO
EDQG�RI�WHVWHUV�WR�JLYH�WKHP�IHHGEDFN�ZKLFK�WKH\�FRXOG�XVH��ZKHQ�� LQ�IDFW��D
ODUJH� QXPEHU� RI� XVHUV� KDYH� MXPSHG� DW� WKLV� WHFKQRORJ\�� RYHUZKHOPLQJ� WKH
GHYHORSPHQW� WHDP�� � ,W�ZLOO�EH� LQWHUHVWLQJ�WR�VHH�ZKHWKHU� WKH�ERRN� FXUUHQWO\
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EHLQJ�ZULWWHQ�LV�SXEOLVKHG��DQG�LI�VR��ZKDW�LPSDFW�LW�PDNHV�RQ�WKH�SURMHFW�DQG
LWV�DFFHSWDQFH�

1. Methods

$JOHWV� DUH� SURYLGHG� ZLWK� DQ� $3,� ZKLFK� LV� DOUHDG\� YHU\� ULFK�� 6RPH� RI� WKH
PHWKRGV� DYDLODEOH� WR� SURJUDPPHUV� LQFOXGH� �VHH� $JOHW� GRFXPHQWDWLRQ� IRU
GHWDLOV�DQG�RWKHU�PHWKRGV���

FORQH���� GHDFWLYDWH�ORQJ���GLVSDWFK�85/���GLVSRVH���� JHW$JOHW&RQWH[W���� �85/��
JHW&RGH%DVH���� JHW,GHQWLILHU���� JHW0HVVDJH0DQDJHU���� JHW3URSHUW\�6WULQJ��
JHW3URSHUW\.H\V���� KDQGOH0HVVDJH�0HVVDJH��� RQ$FWLYDWLRQ���� RQ$UULYDO���
RQ&ORQH���� RQ&ORQLQJ���� RQ&UHDWLRQ�2EMHFW��� RQ'HDFWLYDWLQJ�ORQJ��
RQ'LVSDWFKLQJ�85/��� RQ'LVSRVLQJ���� RQ5HYHUWLQJ�85/��� UXQ��� �
VHW,WLQHUDU\�,WLQHUDU\��� VHW3URSHUW\�6WULQJ�� 6WULQJ��� VHW3UR[\�$JOHW3UR[\��
VXEVFULEH0HVVDJH�6WULQJ�

A. KAFKA features

$V�H[SODLQHG�DERYH��LQ�VHFWLRQ����.$).$�EDFNJURXQG��WKH�PRGHO�IRU�DJHQWV�LQ
.$).$�LV�YHU\�GLIIHUHQW�WR�WKDW�LQ�$JOHWV�� �7KLV�H[DPLQDWLRQ�RI�WKH�IHDWXUHV
RI� .$).$� DVVXPHV� DQ� LPSOHPHQWDWLRQ� VXFK� DV� WKDW� RXWOLQHG� DERYH�� ZLWK
.$).$�$JHQWV� DFWLQJ� DV� KRVWV� IRU� .$).$�$FWLRQV�� WKXV� DOORZLQJ� D� EHWWHU
FRPSDULVRQ�ZLWK�$JOHWV�� � ,QGHHG�� WKH�PHWKRGV� SURYLGHG� IRU�.$).$�$FWLRQV
KDYH�YHU\�VLPLODU�IXQFWLRQV�WR�WKRVH�IRU�$JOHWV���+RZHYHU��VRPH�RWKHU�IHDWXUHV
ZKLFK�GR�QRW�UHVW�LQ�WKLV�LPSOHPHQWDWLRQ�DUH�SLFNHG�RXW�VSHFLILFDOO\�

,W�VKRXOG�DJDLQ�EH�QRWHG�WKDW�VWDWHPHQWV�DQG�FRQFOXVLRQV�UHDFKHG�KHUH�VKRXOG
EH�UHJDUGHG�DV�SURYLVLRQDO�XQWLO�D�IXOO�VRIWZDUH�UHOHDVH�LV�DYDLODEOH�

1. Environment and security

.DIND�$JHQWV� GR� QRW� UHTXLUH� DQ� H[HFXWLRQ� HQYLURQPHQW� RWKHU� WKDQ� DQ� 50,
UHJLVWU\� �WKH� RQH� SURYLGHG� ZLWK� WKH� UHOHDVH� LV� DQ� DGDSWHG� YHUVLRQ� ZKLFK
LPSOHPHQWV� D� GLUHFWRU\� VHUYLFH��� DQG� DV� WKH� LPSOHPHQWDWLRQ� EHLQJ�SURSRVHG
ZRXOG� LQYROYH� XVLQJ� WKH� NDIND�$JHQW� DV� D� KRVW�� WKH� GHYHORSHU� FOHDUO\� KDV
DOPRVW� FRPSOHWH� FRQWURO� RYHU� SROLFLHV� ZLWK� UHJDUG� WR� DJHQWV� �KHUH
NDIND�$FWLRQV��� � ,Q� IDFW�� DOWKRXJK� LQ� WKH� �VSDUVH�� GRFXPHQWDWLRQ� FXUUHQWO\
DYDLODEOH� WKHUH� LV� GLVFXVVLRQ� RI� VHFXULW\� LPSOHPHQWDWLRQV�� QRW� DOO� WKH� WKUHH
OHYHOV�GLVFXVVHG�KDYH�EHHQ�LPSOHPHQWHG�WR�WKH�DXWKRUV·�NQRZOHGJH���$30�KDV
GRQH�VRPH�UHODWHG�ZRUN�LQ�LPSOHPHQWLQJ�D�VHFXULW\�PRGHO�XVLQJ�50,�ZKLFK
VKRXOG�EH�FORVHO\�UHOHYDQW�WR�WKH�NDIND�V\VWHP�

0XFK�RI� WKH�VHFXULW\� LPSOHPHQWDWLRQ��DQG�� LQGHHG� WKH�SRZHU� RI� WKH�.$).$
V\VWHP�� FRPHV� IURP� WKH� XVH� PDGH� RI� UHIOHFWLRQ�� � &ODVVHV� DQG�� VSHFLILFDOO\�
NDIND�$FWLRQV��FDQ�EH�DGGHG�WR�D�NDIND�$JHQW��WKXV�H[WHQGLQJ�WKH�FDSDELOLWLHV
RI� D� NDIND�$JHQW�� DQG� DOORZLQJ� EHKDYLRXU� WR� EH� DGDSWLYH�� GHSHQGLQJ� RQ
FRQWH[W�� � (DFK� NDIND�$FWLRQ� DGGHG� WR� D� NDIND�$JHQW� KDV� LWV� PHWKRG� DFFHVV
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PHGLDWHG� WKH� NDIND�$JHQW�� DFFRUGLQJ� WR� D� YDOXH� DVVRFLDWHG� ZLWK� WKH� DJHQW�
ZKLFK�FRXOG�EH�DSSOLHG�DV�PHWKRG�E\�PHWKRG�SROLF\�

.DIND�$JHQWV�DUH�HQDEOH�WR�UHJLVWHU�ZLWK�D�'LUHFWRU\�VHUYLFH��EXW� WKLV� LV�QRW
WKH�FDVH�IRU�.DIND�$FWLRQV���WKH�DJHQWV�LQ�WKLV�VWXG\����7KH�GHYHORSPHQW�WHDP
DW� )XMLWVX� KDYH� FRQILUPHG� WKDW� WKHUH� LV� QR� FXUUHQW� PHWKRG� WR� WUDFN
.DIND�$FWLRQV�� EXW� WKH� IDFW� WKDW� WKH� ORZHU� OHYHO� FODVVHV� DUH� YHU\� RSHQ� WR
GHYHORSPHQW�PHDQV�WKDW�EXLOGLQJ�D�JRRG�GLVWULEXWHG�V\VWHP� LQFRUSRUDWLQJ�D
GLUHFWRU\�VHUYLFH�HQDEOLQJ�WUDFNLQJ�RI�DJHQWV�

7KH�GHVLJQ�IRU�.DIND�LV�VWURQJ��DQG��DV�PHQWLRQHG�VHYHUDO�WLPHV�DERYH��DOORZV
PXFK�VFRSH�WR�WKH�GHYHORSHU��ZKLOVW�SURYLGLQJ�WKH�IUDPHZRUN�WR�LPSOHPHQW�D
EDVLF�V\VWHP�ZLWKRXW�PXFK�GLIILFXOW\�

1. ORBs and messaging

7KHUH�LV�FXUUHQWO\�VXSSRUW�IRU�+25%��DQG�LW�LV�H[SHFWHG�WKDW�RWKHU�25%V�ZLOO
EH�DGGHG���LW�LV�FHUWDLQO\�SRVVLEOH�IRU�GHYHORSHUV�WR�SURGXFH�WKHLU�RZQ�25%V�
DQG�WKH�+25%�FODVVHV�ZRXOG�VHUYH�DV�D�PRGHO�

1. General

7KH�VWDWH�RI�SOD\�UHJDUGLQJ�OLFHQVLQJ�IRU�.DIND�LV�FXUUHQWO\�XQFOHDU���)XMLWVX
VKRXOG� EH� DSSURDFKHG� IRU� PRUH� LQIRUPDWLRQ�� � ,W� LV� KRSHG� WKDW� FRPPHUFLDO
OLFHQVLQJ�PD\�EH�D�SRVVLELOLW\�

7KH�PDMRU�GUDZEDFN�WR�WKH�.DIND�V\VWHP�LV�DOVR�RQH�RI�LWV�VWURQJHVW�IHDWXUHV��
PXFK�RI�WKH�UHVSRQVLELOLW\� IRU�WKH�V\VWHP�OLHV�ZLWK�WKH�GHYHORSHU�� �$OWKRXJK
WKLV�FDQ�REYLRXVO\�PHDQV�WKDW�WKH�.DIND�V\VWHP�LV�QRW�YHU\�DFFHVVLEOH��WKLV�LV
OLNHO\� WR� FKDQJH� DV� PRUH� GRFXPHQWDWLRQ� EHFRPHV� DYDLODEOH�� � 2Q� WKH� RWKHU
KDQG�� WKLV� GRHV� JLYH� WKH�GHYHORSHU� WKH� FKDQFH� WR� LPSOHPHQW� D� V\VWHP� ¶IURP
WKH�ERWWRP�XS·��LPSOHPHQWLQJ�VHFXULW\�SROLFLHV��HWF��DV�QHHGHG�

)URP�WKH�YLHZSRLQW�RI�H[WHQVLELOLW\��WKH�JUHDW�SOXV�SRLQW�RI�WKH�.DIND�V\VWHP
LV�WKDW� WKHUH� LV�JUHDW�VFRSH�WR� WDLORU� WKH� WHFKQRORJ\� WR� WKH�VSHFLILF�QHHGV�� DV
WKHUH�LV�DFFHVV�WR�DOO�WKH�FRQVWLWXHQW�FODVVHV���7KH�V\VWHP�VHHPV�ZHOO�GHVLJQHG
WR�WDNH�WKLV�VRUW�RI�GHYHORSPHQW��DQG�WKH�IDFW�WKDW�LW�LV�EDVHG�ILUPO\�LQ�-DYD·V
50,�UHJLVWU\��ZLWKRXW�SUHFOXGLQJ�GHYHORSHU�DGDSWDWLRQ�LV�D�VWURQJ�SRLQW�LQ�LWV
IDYRXU���+RZHYHU��EHIRUH�VHULRXV�GHYHORSPHQW�FDQ�JR�RQ�LQ�.DIND��WKH�ODFN�RI
GRFXPHQWDWLRQ�PXVW�EH�DGGUHVVHG�

1. Methods

7KH�QXPEHU�RI�PHWKRGV�DYDLODEOH�WR�SURJUDPPHUV�LQ�.DIND�$3,�LV�FXUUHQWO\
TXLWH� VPDOO�� DQG� WKRVH� WKDW� DUH� RI� LQWHUHVW� DUH� VSOLW� DFURVV� WKH�.DIND�$JHQW
DQG�WKH�.DIND�$FWLRQ�FODVVHV��6RPH�RI�WKH�PHWKRGV�DYDLODEOH�WR�SURJUDPPHUV
LQFOXGH��
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.DIND�$JHQW� �� DGG�6WULQJ�� 2EMHFW��� DGG�6WULQJ�� 2EMHFW�� LQW��� FDOO�6WULQJ�
2EMHFW>@��� FDOO$V\QF�6WULQJ�� 2EMHFW>@��� HYDO�E\WH>@�� 6WULQJ�� 2EMHFW>@��
HYDO$V\QF�E\WH>@��� JHW�6WULQJ��� JHW5HVXOW�LQW��� LQLW���� OLVW$OO���
PRYH7R�5HPRWH$JHQW��� UHPRYH�6WULQJ��� UXQ���� VHW�6WULQJ�� 2EMHFW��� VWDUW���
ZDLW)RU.LOOHG��

.DIND�$FWLRQ� �� GHVWUR\���� JHW%\WHV�6WULQJ��� JHW&ODVV'DWD���
JHW,QSXW6WUHDP�6WULQJ��� LJQRUH5HVXOW���� LQLW���� PRYH7R�5HPRWH$JHQW��
SULQW,QIR����VHOI����VWDUW�2EMHFW>@���VWDUW7KUHDG����VWRS��

A. Voyager features

1. Environment

7KHUH� DUH� WZR� W\SHV� RI� 9R\DJHU� REMHFW� �� 9R\DJHU�DJHQWV� � DQG� 9R\DJHU
DSSOLFDWLRQV��ERWK�RI�ZKLFK�DUH�EDVHG�LQ�D�9R\DJHU�KRVW�REMHFW��WKH�VHUYLFHV�IRU
ZKLFK� DUH� VWDUWHG�ZLWK� WKH� FUHDWLRQ� RI� D� 9R\DJHU� DSSOLFDWLRQV�� DQG� ERWK� RI
ZKLFK�DUH�ZULWWHQ�HQWLUHO\�LQ�-DYD���+RZHYHU��WKH�VRXUFH�LV�QRW�DYDLODEOH�IRU
WKH�9R\DJHU� REMHFW�� DQG� QHZ� LQVWDQFHV�PD\� QRW� EH� FRQVWUXFWHG�� OHDYLQJ� WKH
KRVW�RXW�RI�WKH�FRQWURO�RI�WKH�GHYHORSHU��ZKLFK�FDXVHV�SUREOHPV�

1. Security

7KH� 9R\DJHU� VHFXULW\� FRPHV� FRPSOHWH� ZLWK� DQ� RSWLRQDO� 9R\DJHU� 6HFXULW\
0DQDJHU�� 7KH� 9R\DJHU� 6HFXULW\� 0DQDJHU� LV� D� SOXJJDEOH� VHFXULW\� PDQDJHU
WKDW� UHVWULFWV� WKH� RSHUDWLRQV� RI� IRUHLJQ� REMHFWV�� $� IRUHLJQ� REMHFW� LV� DQ� REMHFW
ZKRVH�FODVV�ZDV�ORDGHG�DFURVV�WKH�QHWZRUN�IURP�DQRWKHU�SURJUDP�

7KH�9R\DJHU� )HGHUDWHG�'LUHFWRU\� 6HUYLFH� DOORZV�SURJUDPPHUV� WR� EXLOG� DQG
OLQN� WRJHWKHU� KLHUDUFKLHV� IRU� WKH� PDQDJHPHQW� RI� REMHFWV� LQ� D� GLVWULEXWHG
V\VWHP��9R\DJHU�DJHQWV�GR��KRZHYHU��KDYH�DQ�DXWRPDWLFDOO\�DVVLJQHG�*OREDOO\
8QLTXH�,GHQWLILHU��*8,'��

1. ORBs and messaging

$OWKRXJK� WKH� 9R\DJHU� V\VWHP� LV� UHIHUUHG� WR� DV� DQ� 25%� WKURXJKRXW� WKH
GRFXPHQWDWLRQ��WKHUH�LV�QR�VXSSRUW�IRU�DQ\�RWKHU�25%V�FXUUHQWO\�VXSSRUWHG��
WKRXJK�QRWH�2EMHFW6SDFH·V�VWDWHPHQWV�LQ�6HFWLRQ����20*�0$)�

7KH� PHVVDJLQJ� V\VWHP� SURYLGHG� ZLWK� 9R\DJHU� LV� TXLWH� VRSKLVWLFDWHG�
LQFOXGLQJ� ¶6PDUW�0HVVHQJHUV·�� ZKLFK� FDQ� WUDFN� DJHQWV� DURXQG� WKH� QHWZRUN�
DQG�PHVVDJLQJ�IRUZDUGLQJ��YLD�WKH�VHFUHWDU\�REMHFWV��� �7KHUH� LV�DOVR�VXSSRUW
IRU� WKH� UHPRWH� LQYRFDWLRQ� RI� UHPRWH� DJHQWV� DQG� DSSOLFDWLRQV�� LQFOXGLQJ� WKH
DELOLW\� WR� LQVWDQWLDWH� QHZ� REMHFWV� UHPRWHO\�� � $Q\� -DYD� FODVV� FDQ� EH�PDGH� D
¶YLUWXDO�FODVV·��DOORZLQJ�LW�WR�EH�LQVWDQWLDWHG�RQ�UHPRWH�V\VWHP�
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/LIHVSDQV� FDQ� EH� FRQWUROOHG�� DOORZLQJ� REMHFWV� WR� VHOI�GHVWUXFW� DIWHU� D� FHUWDLQ
HODSVHG�WLPH�

1. General

7KRXJK�QRW�VXSSOLHG�ZLWK�DQ\�*8,��9R\DJHU�LV�TXLWH�D�VLPSOH�V\VWHP��DQG�LV
H[WUHPHO\� ZHOO� GRFXPHQWHG�� � $OVR� LQ� LWV� IDYRXU� LV� WKH� IDFW� WKDW� LW� LV� LQ� D
UHODWLYHO\�VWDEOH� UHOHDVH��DQG�PD\�EH�XVHG� WR�EXLOG� FRPPHUFLDO�DSSOLFDWLRQV�
2EMHFW6SDFH�KDV�LVVXHG�D�VWDWHPHQW�WR�WKH�PDLOLQJ�OLVW��REMHFWOLVW�#REMHFW�FRP�
ZKLFK�LV�LQWHUHVWLQJ��DQG�PD\�EH�LPSRUWDQW�LQ�FHUWDLQ�VLWXDWLRQV��

“ LI�\RX�ZLVK�WR�HPEHG�YR\DJHU�LQ�D�FRQVXPHU�GHYLFH��QHWZRUN�FDUG��HWF��HWF�
RU�ZLVK�WR�REWDLQ�D�VRXUFH� OLFHQVH�WR�GR�\RXU�RZQ�FXVWRPL]DWLRQ�� WKHQ�\RX
ZLOO�KDYH�WR�EH�JUDQWHG�D�OLFHQVH�IURP�REMHFWVSDFH��WKH�WHUPV�IRU�WKLV�OLFHQVH
ZRXOG�YDU\�EDVHG�RQ�WKH�VLWXDWLRQµ

,W� LV� WKLV� HDVH� RI� XVH� DQG� LWV� FRPPHUFLDO� RSSRUWXQLWLHV� ZKLFK� PLJKW� KHOS
9R\DJHU�WR�DFFHSWDQFH�LQ�WKH�XVHU�FRPPXQLW\�

1. Methods

7KH� 9R\DJHU� $3,� LQFOXGHV� TXLWH� D� ODUJH� QXPEHU� RU� FODVVHV� DQG� PHWKRGV
DYDLODEOH� WR� WKH�SURJUDPPHU�� �0DQ\�RI� WKH� IXQFWLRQV�RI�9R\DJHU� DUH� VSUHDG
DFURVV�GLIIHUHQW�FODVVHV��VRPH�RI�WKH�PHWKRGV�DYDLODEOH�WR�SURJUDPPHUV�LQ�WKH
$JHQW�FODVV�LQFOXGH��

��GLH���� GLH$IWHU�LQW��� GLH$W�'DWH��� GLH:KHQ1R5HIHUHQFHV���� JHW$GGUHVV���
JHW$OLDV���� JHW$SSOLFDWLRQ$GGUHVV���� JHW)RUZDUGLQJ���� JHW,G���� OLYH)RUHYHU���
PRYH�92EMHFW��6WULQJ���UHOHDVH����VHW)RUZDUGLQJ�ERROHDQ���WR6WULQJ��

A. Odyssey features

7KH� PRGHO� IRU� 2G\VVH\� LV� SDUW�ZD\� EHWZHHQ� WKDW� IRU� $JOHWV� DQG� WKDW� IRU
.$).$��DQG�PXFK�RI�WKH�GHVLJQ�LV�FOHDUO\�PRGHOOHG�RQ�WKDW�RI�WKH�7HOHVFULSW
V\VWHP���DOVR�IURP�*HQHUDO�0DJLF���3ODFH�REMHFWV�DFW�DV�KRVWV�IRU�$JHQW�REMHFW�
DQG� FDQ� WUDFN� HQWU\� DQG� H[LW� RI� GLIIHUHQW� DJHQWV�� � 7KH\� DOVR� GHDO� ZLWK� DOO
DFFHVV�WR�UHVRXUFHV�VXFK�DV�GDWDEDVHV�RQ�WKH�KRVW�PDFKLQH�

1. Environment and Security

3ODFH� REMHFWV� GR� QRW� UHTXLUH� DQ� H[HFXWLRQ� HQYLURQPHQW� RWKHU� WKDQ� DQ� 50,
UHJLVWU\�� DQG� WKH� VHFXULW\� PRGHO� LV� EDVHG� RQ� WKH� -DYD� VHFXULW\� PRGHO� DQG
VHFXULW\�PDQDJHU��:KLOH�WKHUH�DUH�QR�H[SOLFLW� UHVWULFWLRQV�RQ�D�PHWKRG�FDOOV
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EDVLV�� WKH� IDFW� WKDW� WKH� VRXUFH� LV� DYDLODEOH� WR� WKH� GHYHORSHU� DOORZV� PXFK
FRQWURO�RYHU�VHFXULW\�SROLFLHV�WR�EH�LPSOHPHQWHG�

7KHUH�LV�QR�GLUHFWRU\�VHUYLFH�HLWKHU�IRU�3ODFHV�RU�$JHQWV��EXW�3ODFHV�SRVVHVV�D
/RFDWLRQ�REMHFW�ZKLFK�LV�QRW�85/�EDVHG��DQG�FDQ�EH�XVHG�IRU�LGHQWLILFDWLRQ�

7KH�GHVLJQ�IRU�2G\VVH\�VHHPV�VWURQJ��EDVHG�DV� LW� LV�RQ�WKH�7HOHVFULSW�PRGHO�
-LP�:KLWH��RI�WKH�2G\VVH\�GHYHORSPHQW�WHDP��QRWHV�LQ�WKH�2G\VVH\�)$4��

“2G\VVH\� ���� SURYLGHV� RQO\� D� VXEVHW� RI� 7HOHVFULSW
V� DJHQW�DQG�SODFH
IXQFWLRQDOLW\��$GGLWLRQDO�IXQFWLRQDOLW\�PD\�DSSHDU�LQ�IXWXUH�YHUVLRQV��6RPH
7HOHVFULSW� IXQFWLRQDOLW\� FDQQRW� EH� SURYLGHG� LQ� ����� SXUH� -DYD� XVLQJ
YHUVLRQ� ���� RI� WKH� -DYD� YLUWXDO�PDFKLQH�� $OVR�� 7HOHVFULSW� ZDV� D� FRPSOHWH
SURJUDPPLQJ� ODQJXDJH� DQG� LQFOXGHG� PXFK� IXQFWLRQDOLW\� WKDW� ZDV� QRW
LQKHUHQWO\� UHODWHG� WR� PRELOH� DJHQWV� �H�J��� VWULQJ� RSHUDWLRQV� DQG
GLFWLRQDULHV���2G\VVH\� GRHV� QRW� QHHG� WR� SURYLGH� WKHVH� FODVVHV� DV� WKH\� DUH
DOUHDG\�SURYLGHG�ZLWKLQ�WKH�-DYD�'HYHORSPHQW�.LW�µ

7KHUH� VHHPV� WR� EH� QR� VSHFLILF� VXSSRUW� IRU� PHVVDJLQJ�� ZKLFK� PHDQV� WKDW
2G\VVH\� PXVW� XVH� WKRVH� FDSDELOLWLHV� VXSSRUWHG� E\� 50,�� � 7KLV� PHDQV� WKDW
2G\VVH\�VXSSRUWV�V\QFKURQRXV��EXW�QRW�DV\QFKURQRXV�PHVVDJLQJ��� �$OWKRXJK
QRW� DQ� LQVXSHUDEOH� REVWDFOH�� DQG� D� IHDWXUH�ZKLFK� FRXOG� EH� SURYLGHG� E\� WKH
GHYHORSHU��WKLV�LV�D�GUDZEDFN�WR�DQ�RWKHUZLVH�H[FHOOHQW�V\VWHP�

1. ORBs and messaging

7KHUH�LV�FXUUHQWO\�QR�VXSSRUW�IRU�DQ\�25%V��WKRXJK�WKHUH�DUH�LPSOHPHQWV�RI
2G\VVH\� WUDQVIHU� E\� ,,23� DQG� '&20�� � $V� QRWHG� DERYH� LQ� VHFWLRQ� ��� 20*
0$)�� *HQHUDO� 0DJLF� DUH� YHU\� LQYROYHG� LQ� WKH� ZRUN� JRLQJ� RQ� LQ� WKH� 20*
0$)�� DQG� LW� VHHPV� OLNHO\� WKDW� VXSSRUW� IRU� RWKHU� 25%V� ZLOO� EH� EXLOW� LQ� LI
*HQHUDO� 0DJLF� GHFLGH� PDNH� 2G\VVH\� WKHLU� RIIHULQJ� IRU� D� 0$)�FRPSOLDQW
V\VWHP�

1. General

7KH�VRXUFH� IRU�2G\VVH\� LV�DYDLODEOH� LQ�EHWD� IRUP��DQG� WKRXJK�QRW� VXSSRUWHG
GLUHFWO\��*HQHUDO�0DJLF�ZHOFRPHV�IHHGEDFN���2G\VVH\�LV�QRW�\HW�DYDLODEOH�IRU
FRPPHUFLDO� SURGXFWV�� DQG� QR� GHFLVLRQ� KDV� \HW� EHHQ�PDGH� DV� WR� ZKHWKHU� WR
PDNH� LW�DYDLODEOH�RQ�D�FRPPHUFLDO�EDVLV��EXW�*HQHUDO�0DJLF� LV�DVNLQJ�WKRVH
LQWHUHVWHG�LQ�FRPPHUFLDO�OLFHQVLQJ�WR�FRQWDFW�WKHP�

2G\VVH\� VLWV� DW� DQ� LPSRUWDQW� SRLQW� LQ� LWV� OLIH�F\FOH�� � $OWKRXJK� WKH� V\VWHP
VHHPV�TXLWH�PDWXUH��SUREDEO\�GXH�WR� LWV�GHULYLQJ�PXFK�RI� LWV�VWUXFWXUH� IURP
7HOHVFULSW��� WKH� ODFN� RI� GRFXPHQWDWLRQ� LV� FOHDUO\� D� SUREOHP�� � 2Q� WKH� RWKHU
KDQG��WKH�DYDLODELOLW\�RI�WKH�VRXUFH��WKH�IDFW�WKDW�WKH�V\VWHP�LV�EDVHG�ILUPO\�LQ
-DYD·V�50,�UHJLVWU\�DQG�WKDW�WKHUH�LV�ORZ�OHYHO�DFFHVV�PHDQV�WKDW�LW�LV�KLJKO\
H[WHQVLEOH�
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1. Methods

7KH�QXPEHU�RI�PHWKRGV�SURYLGHG�LQ�WKH�2G\VVH\�$3,� LV�VPDOO��DQG�WKH\�DUH
VSUHDG�RYHU�D�QXPEHU�RI�FODVVHV�� �7KH�PHWKRGV�DYDLODEOH�WR�SURJUDPPHUV� LQ
WKH� JHQPDJLF�RG\VVH\�3ODFH� DQG� JHQPDJLF�RG\VVH\�$JHQW� FODVVHV� �LQWHQGHG
RQO\�WR�SURYLGH�D�NHUQHO�RI�IXQFWLRQDOLW\��LQFOXGH��

JHQPDJLF�RG\VVH\�3ODFH� �� HQWHULQJ�&ODVV�� 3URFHVV1DPH�� 6WULQJ��
H[LWLQJ�&ODVV�� 3URFHVV1DPH�� 6WULQJ��� ORFDWLRQ���� UHWXUQ7LFNHW���� UXQ���
ZDLW)RUHYHU��

JHQPDJLF�RG\VVH\�$JHQW� �� JR�7LFNHW��� KHUH���� QH[W$JHQW3ODFH���� UXQ���
VHW1H[W$JHQW3ODFH�3ODFH�
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I. COMPARISON

A. Feature comparison

Aglets Kafka Voyager Odyssey
Can an agent migrate? Yes Yes Yes Yes
Can a host force an agent to migrate? Yes Yes Yes Yes
100% Java? Yes Yes Yes Yes
Security policies? Yes Yes Yes Yes
Security policies configurable? Partly,

through Tahiti
Yes Yes Yes

Security policies modifiable? No Yes No Yes
Status? Alpha 5b Beta 1.4 1.0.1 Beta 2.0
Documentation? Good -

growing
Poor Very Good Poor

Ease of use? Very
accessible

Low level
programming

Very
accessible

Quite
accessible

Extensibility? Medium High Medium High
Other ORB support? None explicit Yes (HORB) None explicit None explicit
Transport layer protocol ATTP RMI or HORB RMI / IIOP /

DCOM
Can agents communicate with host? Yes Yes Yes Yes
Can agents communicate with each
other?

Yes Only via host Yes Only via host

Synchronous and Asynchronous
messages?

Yes Yes Yes Only
synchronous

Can agents transport data? Yes Yes Yes Yes
Directory service? No Yes Yes No
Persistent Agent No No Yes No
Event service?, Event Delegation? Yes No Yes Yes
User acceptance? High not applicable ? ?
Source available? Partially Yes No Partially
Commercial license available? No (no plans) Not yet

determined
Yes Not yet

determined
Lifespan tracking? No No Yes No
UID (Unique Identifier) Yes No Yes No
GUI provided? Yes Simple tool No No

A. Other issues

7KH�HDUO\�UHOHDVH�RI�$JOHWV�LQWR�WKH�FRPPXQLW\�VWDQGV�LW�LQ�ERWK�JRRG�DQG�EDG
VWHDG� DJDLQVW� WKH� RSSRVLWLRQ�� � :KLOVW� WKHUH� LV� D� ZLGH� XVHU� FRPPXQLW\�� WKH
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DPRXQW�RI�ZRUN�WKDW�WKH�FRPPXQLW\�JHQHUDWHV�IRU�WKH�GHYHORSPHQW�WHDP�GRHV
VHHP� WR� EH� KLQGHULQJ� GHYHORSPHQW� RI� WKH� WHFKQRORJ\�� � 7KHUH� LV� DOVR� VRPH
XQUHVW�EHLQJ� IHOW� RYHU� WKH� WLPH� WR�D� FRPPHUFLDO�SURGXFW� ��XVHUV�KDYH� JRW� VR
XVHG�WR�XVLQJ�$JOHWV�WKDW�WKH\�ZDQW�WR�XVH� LW� IRU�UHDO�SURMHFWV�DQG�SURGXFWV�
7KH�HDVH�RI�XVH�RI�$JOHWV�FRXQWV�LQ�WKHLU�IDYRXU��EXW�WKH�GLIILFXOW\�DVVRFLDWHG
LQ�WDLORULQJ� WKH�V\VWHP� IRU�VSHFLILF�SURMHFWV� LV� OLNHO\� WR�VWDQG�DJDLQVW� LW�� �$OO
WKHVH� LVVXHV�FRXOG�ERGH�ZHOO�RU�EDGO\�IRU�$JOHWV��DQG�RQO\�WLPH�ZLOO�WHOO�KRZ
ZHOO�WKH\�DUH�DFFHSWHG�

,W�KDV�LQ�LWV�IDYRXU�WKDW�LW�LV�PD\EH�D�EHWWHU�GHVLJQHG�V\VWHP��DQG�LV�FHUWDLQO\
PRUH�HDVLO\�H[WHQVLEOH�WKDQ�$JOHWV���:KHWKHU�LW�LV�UREXVW�HQRXJK�WR�VWDQG�XS
WR� WKH� RSSRVLWLRQ�� DQG� ZKHWKHU� WKH� GRFXPHQWDWLRQ� ZLOO� SURYLGH� HQRXJK
LQIRUPDWLRQ� WR� DOORZ� PXFK� VHULRXV� GHYHORSPHQW� LQ� WKH� VKRUW� WHUP� DUH
TXHVWLRQV�WKDW�ZH�FDQQRW�\HW�DQVZHU���$QRWKHU�SRLQW�LQ�LWV�IDYRXU�LV�WKH�IDFW
WKDW� FRPPHUFLDO� OLFHQVHV� PD\� ZHOO� EH� DYDLODEOH� IRU� GHYHORSPHQW�� � 7KLV�� LQ
FRQMXQFWLRQ�ZLWK� WKH� DYDLODELOLW\� RI� WKH� VRXUFH� FRGH�� SODFHV�.DIND� LQ� D� YHU\
VWURQJ�SRVLWLRQ�

7KH� SLFWXUH� SDLQWHG� E\� 2EMHFW6SDFH� LQ� WKHLU� PDUNHWLQJ� OLWHUDWXUH� SXWV
9R\DJHU� DW� WKH� LQWHUVHFWLRQ� RI� -DYD�� $JHQW� 7HFKQRORJ\� DQG� 25%V�� DQG
PHQWLRQV�25%,;��7(/(6&5,37�DQG�-*/�VSHFLILFDOO\���+RZHYHU��WKLV�SLFWXUH
GRHV�QRW� VHHP� IDLU�� DV� WKH� WHFKQRORJ\�GRHV�QRW� UHDOO\� LPSOHPHQW� WKH� EHVW� RI
DQ\�RI�WKH�RWKHU�WHFKQRORJLHV�LW�OLVWV��DQG�KDV�QR�REYLRXV�FRQQHFWLRQ�ZLWK�DQ\
RI�WKH�VSHFLILF�SURGXFWV�� �7KH�FXUUHQW� ODFN�RI�VHFXULW\�DQG�ODFN�RI�WKRXJKW�WR
PDWWHUV� RI� VFDODELOLW\� DUH� WZR� YHU\� LPSRUWDQW� GUDZEDFNV�� DQG� OHVV� WKRXJK
VHHPV�WR�KDYH�JRQH� LQWR� WKH�GHVLJQ�RI� WKH�V\VWHP�WKDQ�� IRU� LQVWDQFH��.DIND�
7KH� PDLQ� SRLQWV� LQ� LWV� IDYRXU� DUH� LWV� H[FHOOHQW� GRFXPHQWDWLRQ� DQG� WKH
DYDLODELOLW\�RI�FRPPHUFLDO�OLFHQVHV�

2G\VVH\�LV�TXLWH�D�PDWXUH�WHFKQRORJ\��WKDQNV�WR�*HQHUDO�0DJLF·V�H[SHULHQFH
ZLWK� 7HOHVFULSW�� DQG� LV� OHW� GRZQ� RQO\� E\� LWV� ODFN� RI� GRFXPHQWDWLRQ� DQG
FRPPHUFLDO� OLFHQVLQJ�� � $OVR� VWURQJO\� LQ� LWV� IDYRXU� LV� *HQHUDO� 0DJLF·V
LQYROYHPHQW� LQ� WKH� 0$)� VXEPLVVLRQ�� ZKHUH� WKH� 2G\VVH\� WHDP� VHHP� PRUH
LQYROYHG�WKDW�GR�,%0·V�$JOHW�WHDP���,W�LV�DV�\HW�WRR�HDUO\�WR�VHH�ZKDW�WKH�XVHU
FRPPXQLW\·V� WDNH�XS�RI�2G\VVH\�ZLOO� EH�� EXW� LWV� H[WHQVLELOLW\� VKRXOG�SOD\� LQ
LWV�IDYRXU��SDUWLFXODUO\�LI�WKH�ODFN�RI�GRFXPHQWDWLRQ�FDQ�EH�UHPHGLHG���*HQHUDO
0DJLF�DOVR�VHHP�YHU\�DZDUH�RI�WKH�LPSRUWDQFH�RI�RWKHU�25%V��DQG�FRQWLQXHG
GHYHORSPHQW�LQ�WKLV�GLUHFWLRQ�VKRXOG�EH�H[SHFWHG��DQG�ZRXOG�FOHDUO\�FRXQW�LQ
WKH�WHFKQRORJ\·V�IDYRXU���7KH�ODFN�RI�H[SOLFLW�PHVVDJLQJ�FDSDELOLWLHV�LV�DOVR�D
FOHDU�GUDZEDFN�
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I. CONCLUSION

A. Aglets, KAFKA, Voyager or Odyssey for FollowMe?

1. Security

7KH�)ROORZ0H�SURMHFW� KDV� VRPH� LPSRUWDQW� UHTXLUHPHQWV�� DQG�PRVW� RI� WKHVH
DUH�PHW�E\�ERWK�V\VWHPV���+RZHYHU��WKH�LVVXH�ZKHUH�WKHUH�LV�GLYHUJHQFH�LQ�WKH
VXLWDELOLW\� IRU� WKH�SURMHFW� OLHV� LQ� H[WHQVLELOLW\�� �1RQH� RI� WKH� WHFKQRORJLHV� \HW
SURYLGHV� VHFXULW\� WR� WKH� OHYHO� UHTXLUHG� IRU� WKH�)ROORZ0H� SURMHFW�� DQG�ZKHUH
WKH�.DIND�DQG�2G\VVH\�V\VWHPV�ZLOO�DOORZ�LWV�LPSOHPHQWDWLRQ��LW�VHHPV�WKDW
WKH�$JOHWV� V\VWHP�ZRXOG�PDNH� WKLV� D� JUHDW� GHDO�PRUH� GLIILFXOW�� SDUWLFXODUO\
JLYHQ�WKH�ODFN�RI�DFFHVV�WR�VRXUFH�FRGH���7KH�VDPH�JRHV�IRU�WKH�9R\DJHU�V\VWHP
��SRVVLEO\�HYHQ�WR�D�JUHDWHU�GHJUHH�

1. ORB support

$QRWKHU� LPSRUWDQW� LVVXH� LV� WKDW� WKHUH� LV� VRPH� 25%� VXSSRUW� IRU� .$).$�
ZKHUH� WKHUH� LV� DV� \HW� QRQH� IRU� $JOHWV�� 9R\DJHU� RU� 2G\VVH\�� WKRXJK� VRPH
VXSSRUW� VHHPV� OLNHO\� LQ� WKH� ODVW�� � ,W� LV� RXU� RSLQLRQ� WKDW� DQ\� VHULRXV� DJHQW
V\VWHP�ZLOO�QHHG�WR�VXSSRUW�25%V�LQ�WKH�ORQJHU�WHUP��DQG�LW�VHHPV�OLNHO\�WKDW
WKLV�ZLOO�EH�PRUH�HDVLO\� LPSOHPHQWHG�LQ�.DIND�RU�2G\VVH\�WKDQ�LQ�$JOHWV�RU
9R\DJHU�

1. Availability, users and licensing

.$).$� VXIIHUV� IURP� LWV� ODFN� RI� H[SRVXUH� WR� WKH� XVHU� FRPPXQLW\�� DQG
TXHVWLRQV�UHPDLQ�DV�WR�LWV�UREXVWQHVV��DQG�WKHUHIRUH�LWV�OLNHO\�DGRSWLRQ��DQG�LI
LW�ZHUH�QRW� IRU� WKHVH� LVVXHV�� LW�ZRXOG�SUREDEO\�EH�PRUH� HDVLO\� UHFRPPHQGHG
RYHU�2G\VVH\�LI� LW�ZHUH�QRW�IRU� WKH� ODWWHU·V�PDWXULW\�� WKRXJK� LW� IDOOV�GRZQ�LQ
WKH�DUHD�RI�PHVVDJLQJ�� �2QH�SRLQW�ZKLFK� LV� OLNHO\� WR�EHFRPH� LPSRUWDQW�� DQG
ZKHUH� .$).$�� 9R\DJHU� DQG� 2G\VVH\� VWDQG� LQ� EHWWHU� VWHDG� WKDQ� $JOHWV� LV
WKHLU�VWDQFH�RQ�OLFHQVLQJ��DV�QRWHG�DERYH�LQ�VHFWLRQ�$��2WKHU� LVVXHV��ZKHUHE\
WKH\� DUH� DOO� RSHQ� �RU� DUH� H[SHFWHG� WR� EH� RSHQ�� LQ� WKH� FDVH� RI� .$).$�� WR
FRPPHUFLDO�OLFHQVLQJ�SRVVLELOLWLHV���,Q�WKLV�DUHD��LW�PD\�ZHOO�EH�WKDW�9R\DJHU·V
HDUOLHU�UHOHDVH�PD\�ZHOO�VWDQG�LW�LQ�JRRG�VWHDG�
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1. Final choice

7KH�ILQDO�GHFLVLRQ�IRU�WKH�)ROORZ0H�SURMHFW�PXVW��LQ�WKH�DXWKRUV·�RSLQLRQ��EH
EHWZHHQ�.DIND�DQG�2G\VVH\���%RWK�DUH�YHU\�H[WHQVLEOH�DQG�VKRXOG�KDYH�WKHLU
VRXUFH�IXOO\�DYDLODEOH�WR�WKH�GHYHORSHU��DQG�QHLWKHU�SUHFOXGHV�LPSOHPHQWDWLRQ
RI�WKH�VRUW�RI�VHFXULW\�UHTXLUHG�IRU�WKH�SURMHFW���%RWK�WHDPV�VHHP�YHU\�DZDUH�RI
WKH�QHFHVVLW\�RI�25%�VXSSRUW��DUH�NHHSLQJ�DEUHDVW�RI�GHYHORSPHQWV� LQ�20*
0$)� ZKLFK�� WKH� DXWKRUV� EHOLHYH�� LV� OLNHO\� WR� KDYH� D� GHILQLQJ� LQIOXHQFH� RQ
DXWRQRPRXV�DJHQW�WHFKQRORJLHV�LQ�WKH�QHDU�IXWXUH��*HQHUDO�0DJLF�DUH�ZLOOLQJ
WR� GLVFXVV� FRPPHUFLDO� OLFHQVLQJ� RI� WKHLU� UHVSHFWLYH� WHFKQRORJLHV�� DQG� LW� LV
KRSHG�WKDW�WKH�VDPH�ZLOO�EH�WUXH�IRU�)XMLWVX�

&RXQWLQJ� DJDLQVW� HDFK� LV� WKH� ODFN� RI� GRFXPHQWDWLRQ�� DQG� QHHG� IRU� ORZ� OHYHO
GHYHORSPHQW�� ZKLFK� PD\� OHDG� WR� OHVV� XVHU� DFFHSWDQFH�� � ,W� LV� WKH� DXWKRU·V
UHFRPPHQGDWLRQ� WKDW� WKH� SURMHFW� WHDP� PRQLWRU� XVHU� DFFHSWDQFH� RI� HDFK
WHFKQRORJ\�� DQG� VHH� KRZ� HDFK� GHYHORSPHQW� WHDP� DGGUHVVHV� WKH� LVVXH� RI
GRFXPHQWDWLRQ� EHIRUH� PDNLQJ� D� FRQFUHWH� FKRLFH�� � 7KH� DXWKRUV� DOVR� EHOLHYH
WKDW� WKH� WZR� V\VWHPV�PD\�ZHOO� EHFRPH� LQWHURSHUDEOH� LQ� WKH� ORQJHU� WHUP� DV
HDFK�HPEUDFHV�IXWXUH�0$)�VSHFLILFDWLRQV�
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