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³��$Q\�GHYLFH��DQ\�WLPH��DQ\�ZKHUH���´
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-,1,��7KH�1HWZRUN�5HDOO\�
,V�7KH�&RPSXWHU

Today Future

No CPU!

³-,1,�SURPLVHV�WR�PDNH�VHWWLQJ�XS�D�FRPSXWHU�GHYLFH�
DV�VLPSOH�DV�KRRNLQJ�XS�D�WHOHSKRQH��´



-,1,�9LVLRQ

❚ 'LJLWDO�&DPHUD��3ULQWHU��&HOO�SKRQH�HWF���
3OXJ�WKHP�LQWR�7&3�,3�QHWZRUN�DQG�XVH�
WKH�YDULHW\�RI�RWKHU�GHYLFHV�VHUYLFH

❚ $Q\�UHVRXUFH�DYDLODEOH�RQ�WKH�QHWZRUN�LV�
DYDLODEOH�WR�\RXU�-,1,�HQDEOHG�GHYLFHV

❚ $OVR�LQFOXGHV�'HVNWRS�DQG�HQWHUSULVH�
VRIWZDUH



:+2

❚ -,1,�FRPHV�IURP�VRPH�RI�WKH�EHVW�PLQGV�
LQ�GLVWULEXWHG�FRPSXWLQJ�WRGD\�

❚ 'UHDP�7HDP�
%LOO�-R\��-LP�:DOGR��$QQ�:ROOUDWK��.HQ�
$UQROG��%RE�6FKHLIOHU



&ODVVLFDO�1HWZRUN�6\VWHP

❚ 0RYH�GDWD�WR�WKH�FRGH�� QRW�FRGH�WR�GDWD
❚ 8VLQJ�WHFKQRORJ\�OLNH�;'5��H[WHUQDO�GDWD�
UHSUHVHQWDWLRQ���
❙ 7DNH�FDUH�RI�GLII��1RWLRQ�RI�E\WH�RUGHUV��IORDWLQJ�SRLQW��

❚ 9LD�53&�RU�526��&25%$��'&20���PDNH�WKH�FDOO�
RI�IXQFWLRQ�RQ��UHPRWH�PDFKLQH�ORRN��WR�WKH�
GHYHORSHU��OLNH�WKH�FDOO�RI�D�ORFDO�IXQFWLRQ�

❚ 7KHLU�JRDO�LV�WR�PDNH�QHWZRUN�WUDQVSDUHQW�DQG�WR�
PDNH�QHWZRUN�VLPSO\�³JR�DZD\´



7KH�1HWZRUN�LV�QRW�7UDQVSDUHQW

❚ ,W�LV�QRW�KDUG�WR�SDFN�GDWD�LQWR�SRUWDEOH�
IRUPV��FDXVLQJ�WKH�LQYRFDWLRQ�RI�D�UHPRWH�
SURFHGXUH�VRPHZKHUH�RQ�WKH�QHW�DQG�VR�
IRUWK

❚ +DUG�SDUW�LV�WR�WDNH�FDUH�RI�WKH�WKLQJV�
DERXW�QHWZRUN�WKDW�FDQ¶W�EH�LJQRUHG
❙ ODWHQF\��SHUIRUPDQFH��QHWZRUN�IDLOXUH��
FRQFXUUHQF\�DQG�FRQVLVWHQF\«�



6HYHQ�IDOODFLHV�RI�GLVWULEXWHG�FRPSXWLQJ��
E\�3HWHU�'HXWVFK

³��6HYHQ�DVVXPSWLRQ��DOO�SURYH�WR�EH�ZURQJ�LQ�D�ORQJ�UXQ��´
❚ 7KH�QHWZRUN�LV�UHOLDEOH
❚ /DWHQF\�LV�]HUR
❚ %DQGZLGWK�LV�LQILQLWH
❚ 7KH�QHWZRUN�LV�VHFXUH
❚ 7RSRORJ\�GRHVQ¶W�FKDQJH
❚ 7KHUH�LV�RQH�DGPLQLVWUDWRU
❚ 7UDQVSRUW�FRVW�LV�]HUR
³����0XFK�RI�WKH�ZRUN�LQ�-,1,�LV�GHVLJQHG�WR�H[SOLFLWO\�

DFNQRZOHGJH�WKHVH�IDOODFLHV��UDWKHU�WKDQ�SUHWHQG�WKH\�
GRQ¶W�H[LVW��´



-,1,�2YHUYLHZ

SPARC™ PPC x86

Solaris Mac Windows

Java Java Java

Lookup

JavaSpaces™ Other Services

JINI

Network
Services •••

Discovery/Join

RMI



&KDOOHQJHV�

❚+DV�WR�EH�UREXVW
❙7RDVWHU��79�FDQ�QRW�IDLO�ZLWK�PHVVDJH�DVNLQJ

³$ERUW��5HWU\��,JQRUH"

❚+DV�WR�VXSSRUW�WUXH�HIIRUWOHVV�³3OXJ�DQG�3OD\´
❙-XVW�OLNH�7HOHSKRQH

❚0XVW�EH�HYROYDEOH
❙6RIWZDUH�VHUYLFHV�DQG�GHYLFHV�WR�EH�DEOH�WR�XVH�HDFK�
RWKHU�ZLWKRXW�PDVVLYH�UHFRQILJXUDWLRQ�



-,1,�$UFKLWHFWXUH
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³-,1,�FDQ�EH�VHHQ�DV�DQ�H[WHQVLRQ�RI�WKH�LQIUDVWUXFWXUH��
SURJUDPPLQJ�PRGHO��DQG�VHUYLFHV�RI�-DYD´

JINI



-,1,�,QIUDVWUXFWXUH

Java
Language

Infrastructure
Programming 

Model
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RMI

Java VM
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³7KH�VHW�RI�FRPSRQHQWV�WKDW�DOORZ�WKH�
EXLOGLQJ�RI�D�-,1,�V\VWHP´

JINI



'LVFRYHU\

❚ $OORZV�-,1,�VHUYLFHV��ERWK�KDUGZDUH�
DQG��VRIWZDUH��WR�
❙ )LQG�DQG�MRLQ�D�JURXS�RI�-,1,�GHYLFHV
❙ $GYHUWLVH�LWV�FDSDELOLWLHV
❙ 3URYLGH�DQ\�UHTXLUHG�VRIWZDUH�DQG�DWWULEXWHV
❙ :RUNV�ZLWK�-90�HQDEOHG�RU�QRQ�-90�GHYLFHV

❘ 6HQG�RXW�D�PXOWLFDVW�SDFNHW�ZLWK�UHIHUHQFH�
WR�\RXUVHOI

❘ 5HFHLYH�D�50,�UHIHUHQFH�WR�WKH�/RRNXS�VHUYLFH

³'LVFRYHU\�VROYHV�WKH�SUREOHP�RI�ILQGLQJ�WKH�
SODFH�WR�VWDUW�LQ�DQ�XQNQRZQ�QHWZRUN´



1. The device advertises
and looks for a service.

2. Lookup servers run instances of the
discovery service which listen for multicast
requests from discovering entities.

3. The discovering entity performs
a multicast that requests
references to the lookup service.

4. The lookup server calls a remote method on the
discovering entity’s exported object instance passing a
remote reference to its lookup service as the parameter.

'LVFRYHU\�LQ�%ULHI



/RRNXS

³7KH�ORRNXS�VHUYLFH�ELQGV�WKH�IHGHUDWLRQ�WRJHWKHU´

❚ 5HSRVLWRU\�RI�DYDLODEOH�VHUYLFHV
❚ 6WRUHV�VHUYLFH�DV�DQ�H[WHQVLEOH�VHW�RI�

-DYD�REMHFWV
❙ ,'��LQWHUIDFH��*8,V��DWWULEXWHV��GULYHUV����

❚ 6HUYLFH�REMHFWV�GRZQORDGHG�WR�XVHU�DV�UHTXLUHG
❚ 0D\�EH�IHGHUDWHG�ZLWK�RWKHU�ORRNXS�VHUYLFHV
❚ /RRNXS�VHUYLFH�LQWHUIDFH�

❙ 5HJLVWUDWLRQ��$FFHVV��6HDUFK��5HPRYDO



³$�VLPSOH�PRGHO�WKDW�PLQLPL]HV�WKH�LPSDFW�RI�
VHFXULW\�RQ�WKH�GHYHORSHU´

❚ ([WHQGV�WKH�-DYD�WHFKQRORJ\�VHFXULW\�PRGHO
❚ ,GHQWLW\�FDUULHG�LQ�UHPRWH�LQYRFDWLRQ
❚ &DSDELOLWLHV

❙ $XWKHQWLFDWLRQ
❙ ,QWHJULW\
❙ &RQILGHQWLDOLW\
❙ 'HOHJDWLRQ

'LVWULEXWHG�6HFXULW\



-,1,�3URJUDPPLQJ�0RGHO
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³7KH�VHW�RI�LQWHUIDFHV�WKDW�DOORZ�
WKH�FRQVWUXFWLRQ�RI�UHOLDEOH�VHUYLFHV´

JINI



/HDVH

³/HDVLQJ�SURYLGHV�D�PHWKRG�RI�PDQDJLQJ�UHVRXUFHV�
LQ�DQ�HQYLURQPHQW�ZKHUH�QHWZRUN�IDLOXUHV�FDQ�

RFFXU´

❚ 3URWRFRO�IRU�PDQDJLQJ�UHVRXUFHV�
XVLQJ�D�UHQHZDEOH��GXUDWLRQ�EDVHG�
PRGHO

❚ &RQWUDFW�EHWZHHQ�REMHFWV
❚ 5HVRXUFHV�FDQ�EH�VKDUHG�RU�QRQ�
VKDUHG



/HDVLQJ

❚ -LQL OHDVHV�H[SLUH�DIWHU�D�SUHGHWHUPLQHG�WLPH�
XQOHVV�UHQHZHG�E\�WKH�KROGHU
❙ &DQ�EH�FDQFHOOHG�HDUO\��ZLWKRXW�SHQDOW\��

❚ 7KLUG�SDUW\�OHDVLQJ
❙ $�VHUYLFH�FDQ�GHOHJDWH�WKH�SURFHVV�RI�OHDVH�UHQHZDO�
WR�D�WKLUG�SDUW\

❚ /HDVLQJ�YV�*DUEDJH�&ROOHFWLRQ
❙ .H\�GLIIHUHQFH��JDUEDJH�FROOHFWLRQ�XVHG�WR�IUHH�XS�
UHVRXUFHV�ZKHQ�QR�DFWLYH�UHIHUHQFHV�WR�WKH�UHVRXUFH�
H[LVW��,Q�OHDVLQJ��WKHUH�DUH�W\SLFDOO\�QHYHU�DQ\�
UHIHUHQFHV�WR�EHJLQ�ZLWK��H�J��D�VHUYLFH�WKDW�LV�
UHJLVWHUHG�EXW�QRW�EHLQJ�XVHG



(YHQW

³-,1,�HYHQWV�GHDO�ZLWK�SHFXOLDULWLHV�RI�PHVVDJHV�LQ�WKH�
QHWZRUNHG�HQYLURQPHQW��VXFK�DV�ODWHQF\�DQG�QHWZRUN�

IDLOXUH´

❚ ([WHQGV�-DYD�HYHQW�PRGHO�WR�DOORZ�LW�WR�ZRUN��������������
LQ�D�GLVWULEXWHG�QHWZRUN

❚ 5HJLVWHU�LQWHUHVW��UHFHLYH�QRWLILFDWLRQ
❚ $OORZV�IRU�HDV\�XVH�RI�³HYHQW�PDQDJHUV´
❚ &DQ�XVH�QXPHURXV�GLVWULEXWHG�GHOLYHU\�PRGHOV

❙ 3XVK��SXOO��ILOWHU����
❚ 8VHV�OHDVLQJ�SURWRFRO



5HPRWH�(YHQWV

❚ *HQHULF�'HOHJDWHV
❙ -LQL�KDV�WKH�DELOLW\�WR�FUHDWH�WKLUG�SDUW\�HYHQW�
OLVWHQHUV�WKDW�FDQ�UHVSRQG�WR�DQ\�HYHQW�W\SH

❙ 0XOWLSOH�HYHQW�GHOHJDWHV�FDQ�EH�FRPSRVHG�RU�VWDFNHG

❚ -LQL�GRHV�QRW�SURYLGH�DQ\�JXDUDQWHHV�DERXW�
HYHQW�GHOLYHU\
❙ /HDYHV�LW�WR�DSSOLFDWLRQV�WR�GHFLGH�ZKDW�SROLFLHV�WKH\�
QHHG

❙ ([DPSOH��FUHDWH�D�ORJJLQJ�HYHQW�GHOHJDWH�WKDW�ORJV�DOO�
HYHQWV�D�VHUYLFH�LV�LQWHUHVWHG�LQ��,I�WKH�VHUYLFH�LV�
GLVFRQQHFWHG��ZKHQ�LW�UHJDLQV�FRQQHFWLYLW\�LW�FDQ�
H[SOLFLWO\�DVN�WKH�ORJJLQJ�GHOHJDWH�IRU�LWV�HYHQWV



7UDQVDFWLRQ

³$OORZV�GLVWULEXWHG�HQWLWLHV�WR�FRRSHUDWH�LQ�VXFK�D�ZD\�WKDW�
WKH�FKDQJHV�WR�WKH�JURXS�RFFXU�DXWRPDWLFDOO\�RU�QRW�DW�DOO´

❚ 'HVLJQHG�IRU�GLVWULEXWHG�REMHFW�FRRUGLQDWLRQ
❚ /LJKW�ZHLJKW��REMHFW�RULHQWHG
❚ 6XSSRUWV�YDULRXV�OHYHOV�RI�$&,'�SURSHUWLHV�

$WRPLFLW\�&RQVLVWHQF\�,VRODWLRQ��'XUDELOLW\
❚ 6XSSRUWV�QHVWHG�WUDQVDFWLRQV



7UDQVDFWLRQV

❚ 3URYLGHV�WZR�SKDVH�FRPPLW�SURWRFRO
❙ +RZHYHU��-LQL�GRHV�QRW�VSHFLI\�ZKDW�LV�GRQH�LQ�HDFK�
VWHS�RI�WKH�FRPPLW�SURWRFRO��,�H��SUHSDUH����FRPPLW����
DERUW���DUH�MXVW�LQWHUIDFHV��-LQL�UXQV�WKURXJK�WKH���
SKDVH�FRPPLW�SURWRFRO�EXW�ZKDW�SDUWLFLSDQWV�GR�
ZKHQ�WKHVH�PHWKRGV�DUH�FDOOHG�LV�XS�WR�WKHP

❙ /HVV�UHVWULFWLYH�EXW�OHVV�VDIH�QRWLRQ�RI�D�WUDQVDFWLRQ



-,1,�6HUYLFHV
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³-,1,�VHUYLFHV�SURYLGH�VLPSOH�VROXWLRQV�WR�FRPSOH[�SUREOHPV�
IDFHG�E\�GHYHORSHUV�LQ�WKH�GLVWULEXWHG�HQYLURQPHQW´

JINI



-DYD6SDFHV

• -,1,�SURYLGHV�WKH�GLVWULEXWHG�V\VWHP�VHUYLFHV�
IRU�ORRN�XS��UHJLVWUDWLRQ��DQG�OHDVLQJ�

• -DYD6SDFHV�PDQDJHV�IHDWXUHV�VXFK�DV�REMHFW�
SURFHVVLQJ��VKDULQJ��DQG�PLJUDWLRQ�

❙ -,1,�DFWV�DV�D�TXDUWHUPDVWHU�DOORFDWLQJ�
HTXLSPHQW�DQG�DUPDPHQWV�WR�WKH�
-DYD6SDFHV�WURRSV��7KH�WURRSV�XVH�WKH�
DOORFDWHG�HTXLSPHQW�WR�FDUU\�RXW�WKHLU�RUGHUV�
LQ�EDWWOH��



Proxy

Client

Hardware Implementation

Java VM

Private
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Service Client Service Provider

RMI

6HUYLFH�0RGHO��
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6HUYLFH�0RGHO��



6FHQDULR

³/HW
V�WDNH�D�ORRN�DW�ZKDW�H[DFWO\�KDSSHQV�ZKHQ�ZH�
SOXJ�LQ�P\�EUDQG�QHZ��-,1,�HQDEOHG��SULQWHU"�´

���7KH�SULQWHU�EURDGFDVWV�PXOWLFDVWV�D�GLVFRYHU\�SDFNHW������E\WHV� RQ�D�
ZHOO�NQRZQ�SRUW��7KH�SDFNHW�FRQWDLQV�MXVW�HQRXJK�LQIRUPDWLRQ�WR�FRQWDFW�
WKH�SULQWHU�

���7KH�ORRNXS�VHUYLFH�UXQQLQJ�VRPHZKHUH�RQ�WKH�QHWZRUN�OLVWHQV�RQ�WKH�
ZHOO�NQRZQ�SRUW�PXOWLFDVW�JURXS�DQG�UHFHLYHV�WKH�SDFNHW��,W�UHJLVWHUV WKH�
LQIRUPDWLRQ�DERXW�WKH�SULQWHU�

��7KH�ORRNXS�VHUYLFH�UHSOLHV�WR�WKH�SULQWHU�ZLWK�LWV�ORFDWLRQ��:LWK�WKLV��
GLVFRYHU\�LV�FRPSOHWH��



6FHQDULR�FRQW��
�� 7KH�SULQWHU�LV�QRZ�UHDG\�WR��MRLQ��WKH�QHWZRUN��,W�DGGV�HDFK�RI�LWV�
VHUYLFHV�WR�WKH�ORRNXS�VHUYLFH��

�� $OO�UHVRXUFHV�DUH�QRZ�UHDG\�WR�XVH�WKH�SULQWHU��DQG�WKH�SULQWHU�WRR�LV�
UHDG\�WR�XVH�RWKHU�UHVRXUFHV�RQ�WKH�QHWZRUN�

³ZKDW�KDSSHQV�ZKHQ�D�UHVRXUFH�LQ�WKH�IHGHUDWLRQ�
QHHGV�WR�XVH�WKH�SULQWHU�VHUYLFH"�´
�� 7KH�UHVRXUFH�ILUVW�TXHULHV�WKH�ORRNXS�VHUYLFH�IRU�D�SDUWLFXODU�LQWHUIDFH�
IRU�DFFHVVLQJ�WKH�SULQWHU
V�VHUYLFHV��

�� ,I�WKH�LQWHUIDFH�LV�SUHVHQW�LQ�WKH�ORRNXS�VHUYLFH��WKH�FOLHQW�SUR[\�IRU�
WKH�SULQW�VHUYLFH�LV�UHWXUQHG�WR�WKH�UHVRXUFH��

�� 7KH�UHVRXUFH�LQYRNHV�PHWKRGV�RI�WKH�FOLHQW�SUR[\�LQWHUIDFH��7KHVH�
PHWKRGV�LQ�WXUQ�DFWLYDWH�WKH�SULQWHU�DFFRUGLQJ�WR�ZKLFK�PHWKRGV�ZHUH�
FDOOHG�



³-,1,�WHFKQRORJ\�FUHDWHV�D�QHWZRUN�GLDOWRQH�IRU�QHWZRUNV�

7KH�9DOXH�RI�-,1,

❚ &RQVXPHU
❙ 3OXJV�QHWZRUN�DWWDFKDEOH�GHYLFHV�DQG�VRIWZDUH�������������������

DV�VLPSOH�DV�SOXJJLQJ�LQ�D�SKRQH�WRGD\
❚ 6HUYLFH�SURYLGHUV

❙ 6LPSOLILHV�PDQDJHPHQW�RI�VHUYLFHV�GHOLYHU\
❚ 3URGXFW�PDQXIDFWXUHU

❙ 2SHQV�ZKROH�QHZ�PDUNHWV
❚ -DYD�SURJUDPPHUV

❙ 6LPSOLILHV�WKH�WDVN�RI�ZULWLQJ�GLVWULEXWHG�DSSOLFDWLRQV



KWWS���ZZZ�VXQ�FRP�MLQL�

KWWS���MDYD�VXQ�FRP�SURGXFWV�MLQL

KWWS���ZZZ�MLQL�RUJ��

KWWS���ZZZ�Z�FRP�FRP�SDXOFKR�MDYDOLQX[�MLQL�VKWPO

&RQFOXVLRQV

❚ -,1,�SURYLGHV�DQ�HOHJDQW�GLVWULEXWHG�
SURJUDPPLQJ�PRGHO

❚ -,1,�SURYLGHV�WKH�SOXPELQJ�IRU�D�QHZ�
JHQHUDWLRQ�RI�QHWZRUN�DZDUH�GHYLFHV

❚ &KHFN�RXW�RXU�ZHE�VLWHV���


