
1

Session VIb: Connection Services

Chair: Hiroshi Ishii, NTT



1

³3URYLGLQJ�6FDOHDEOH�4R6�EDVHG�&RQQHFWLYLW\�6HUYLFHV´
0�%DQILHOG��&�(GZDUGV��1�&KDUWRQ�DQG�'�+XWFKLVRQ

0DUN�%DQILHOG��/DQFDVWHU�8QLYHUVLW\

HPDLO��EDQILHOG#FRPS�ODQFV�DF�XN

7,1$�&RQIHUHQFH��+DZDLL����WK�$SULO�����

7KH�5H7,1$�3URMHFW

❚ 5H7,1$�LV�D�(XURSHDQ�8QLRQ�IXQGHG�$&76�SURMHFW

❚ *RDO��7R�GHYHORS�D�GLVWULEXWHG�UHDO�WLPH�PXOWLPHGLD
HQYLURQPHQW�RYHU�HPHUJLQJ�EURDGEDQG�QHWZRUNV

❚ /DQFDVWHU�8QLYHUVLW\��$OFDWHO��	�6LHPHQV�FRQWULEXWH
WR�D�ZRUN�SDFNDJH�RQ�GHYHORSPHQW�RI�D�QHWZRUN
PDQDJHPHQW�SODWIRUP�EDVHG�RQ�WKH�5H7,1$�'3(

❚ /DQFDVWHU�8QLYHUVLW\�KDV�DFWLYHO\�SDUWLFLSDWHG�LQ
UHVHDUFK�RQ�SURYLVLRQ�RI�JXDUDQWHHG�4R6�WKURXJK
SDUWLFLSDWLRQ�LQ�23(16,*�DQG�5H7,1$�SURMHFWV
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7,1$�&0$

❚ *RDO��SURYLGH
PDQDJHPHQW�RI
EURDGEDQG
QHWZRUNV�WR�SURYLGH
HIILFLHQW�URXWLQJ�
4R6�JXDUDQWHHV�DQG
PDLQWHQDQFH�RI
FRQQHFWLRQV
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(switch)
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NML-CP

CM
CC Federation of Layer Networks

SubNetwork

SubNetwork

❚ 'HYHORSHG�RQ�LGHDV�RI�2SHQ�6LJQDOOLQJ���SURYLGLQJ�D
FRQILJXUDEOH��SURJUDPPDEOH�QHWZRUN�HQYLURQPHQW

❚ 7,1$�&RQQHFWLRQ�0DQDJHPHQW�$UFKLWHFWXUH��7,1$�&0$��LV
EDVHG�RQ�DQ�KLHUDUFKLFDO�URXWLQJ�DSSURDFK�EXW�ODFNV�4R6
VXSSRUW

4R6�0DQDJHPHQW

❚ 5H7,1$�&0$�H[WHQGV�7,1$�&0$�WR�SURYLGH�4R6
URXWLQJ�DQG�PDLQWHQDQFH�IXQFWLRQDOLW\

❚ $GG�4R6�LQIRUPDWLRQ�WR�WKH�VWDWH�LQIRUPDWLRQ
H[FKDQJHG�EHWZHHQ�&3V��&RQQHFWLRQ�3HUIRUPHUV�

❚ &RQFHUQV�RI�WRS�OHYHOV�RI�KLHUDUFK\�EHFRPLQJ
VZDPSHG�ZLWK�4R6�FKDQJHV�QRW�D�SUREOHP�GXH�WR
QDWXUDO�ILOWHULQJ�DQG�DJJUHJDWLRQ�SURSHUWLHV�RI
KLHUDUFKLFDO�QHWZRUN�FRPSRVLWLRQ

❚ 'LYLVLRQ�RI�WRSRORJLFDO�URXWLQJ�IURP�4R6�HVWLPDWLRQ

❚ .HHSLQJ�ERWK�WRSRORJLFDO�DQG�4R6�VWDWXV�XS�WR�GDWH�LQ
UHDO�WLPH�FRQVLGHUHG�XQUHDOLVWLF
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5H7,1$�10/B&3�DUFKLWHFWXUH

❚ 10/B&3�GLYLGHG�LQWR�WKUHH�FRPSXWDWLRQ�HQWLWLHV�

❚ 5RXWHU��IXQFWLRQV�DV�WUDGLWLRQDO�10/B&3�VHOHFWLQJ�URXWHV�IURP
LWV�WRSRORJLFDO�LQIRUPDWLRQ�GDWDEDVH

❚ $GPLVVLRQ�7HVWHU��UHVSRQVLEOH�IRU�WHVWLQJ�LI�D�JLYHQ�URXWH�FDQ�EH
DGPLWWHG�ZKLOH�PDLQWDLQLQJ�4R6�JXDUDQWHHV���+DV�QR�VWDWH
LQIRUPDWLRQ�DV�LV�SXUHO\�DQ�HYDOXDWLRQ�IXQFWLRQ

Router 
(NML_CP)

QoS Eva lua tor Broker
a route + GQS 

pas s/fail availa ble  capacity

ge t a va ilable  capacity

Broke r Broker

Broke r Broke r Broker Broker

Qo S Age nt

upda te  s ta te  infoupdate s ta te  info

upda te  s ta te  info

down to  lowe st  
s ubne twork

❚ %URNHU��PDLQWDLQV�4R6
FDSDFLW\�LQIRUPDWLRQ�IRU
DVVRFLDWHG�VXEQHWZRUNV�
6WRUHV�EDQGZLGWK��GHOD\�
DQG�HUURU�UDWH�EXW�LV
HDVLO\�H[WHQGLEOH

(YDOXDWLQJ�WKH�LQLWLDO�4R6�DSSURDFK

❚ 7KLV�VLPSOLVWLF�DSSURDFK�ZDV�SUHVHQWHG�LQ�WKH�SDSHU
³7,1$�&RQQHFWLYLW\�6HUYLFHV��4XDOLW\�DQG�4XDQWLW\
WKURXJK�4R6�%DVHG�5RXWLQJ�DQG�'3(�3HUIRUPDQFH´
E\�+XZ�2OLYHU�DW�7,1$�&RQIHUHQFH�����

❚ $SSURDFK�KDV�VLQFH�EHHQ�YDOLGDWHG�E\�LPSOHPHQWLQJ�
WHVWLQJ�DQG�HYDOXDWLQJ�WKH�DUFKLWHFWXUH�

❚ ,PSOHPHQWHG�LQ�&���RQ�6RODULV�:RUNVWDWLRQV�XVLQJ
,RQD¶V�2UEL[�&25%$�Y��FRPSOLDQW�'3(

❚ (YDOXDWLRQ�RI�4R6�PDQDJHPHQW�DVSHFWV�RQ�/DQFDVWHU
8QLYHUVLW\�$70�WHVW�EHG
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❚ 3HUIRUPDQFH�UHVXOWV�ZHUH
XQVDWLVIDFWRU\���&RQQHFWLRQ
HVWDEOLVKPHQW�UHOHDVH�ODWHQF\�VFDOHG
SRRUO\�

❚ +RZHYHU��ZKHQ�4R6�IXQFWLRQDOLW\�ZDV
GLVDEOHG��SHUIRUPDQFH�LPSURYHG
GUDVWLFDOO\

(YDOXDWLQJ�WKH�LQLWLDO�4R6�DSSURDFK
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❚ )XUWKHU�LQYHVWLJDWLRQ�VKRZV
SHUIRUPDQFH�ZDV�D�IDFWRU�RI�W\SH�RI
KLHUDUFKLFDO�FRPSRVLWLRQ

❚ 1DUURZ�KLHUDUFKLHV�\LHOG�PXFK�ORZHU
FRQQHFWLRQ�ODWHQFLHV�WKDQ�HTXLYDOHQW
EURDG�FRPSRVLWLRQV

5HILQHG�5H7,1$�&0$

❚ 5HILQHPHQW�RI�&0$�ZLWK�PRUH�PDWXUH�4R6�SURYLVLRQ
PRGHO�DGRSWLQJ�UHVXOWV�IURP�VLPSOLVWLF�DSSURDFK

❚ 7KUHH�DUHDV�RI�UHILQHPHQW

❙ UHGXFH�ODWHQF\�RI�FRQQHFWLRQ�HVWDEOLVKPHQW�UHOHDVH

❙ LPSURYH�VFDODELOLW\�RI�&RQQHFWLRQ�0DQDJHPHQW

❙ LPSURYH�4R6�PRGHO�ZLWK�VXSSRUW�IRU�PRUH
SDUDPHWHUV
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&3�5HSOLFDWLRQ

❚ 7KH�KLHUDUFKLFDO�&0$�DSSURDFK�LQHYLWDEO\�OHDGV�WR
FULWLFLVPV�RI�WKH�³KRW�VSRWV´

❚ $OO�RSHUDWLRQV�JR�WKURXJK�WKH�URRW�DQG�KLJKHU�OHYHO
QRGHV�OHDGLQJ�WR�WKH�IROORZLQJ�SUREOHPV
❙ 6FDODELOLW\���QXPEHU�RI�FRQFXUUHQW�XVHUV�OLPLWHG�E\�FRPSXWDWLRQDO

UHVRXUFHV�DYDLODEOH�RQ�WKH�QRGH�UXQQLQJ�WKH�KLJK�OHYHO�&3V

❙ 5HOLDELOLW\���URRW�&3�UHSUHVHQWV�D�VLQJOH�SRLQW�RI�IDLOXUH�LQ�V\VWHP

❚ 2EYLRXV�VROXWLRQ�WR�UHSOLFDWH�WKH�KLJK�OHYHO�&3�REMHFWV�
EXW�KRZ�GR�\RX�PDLQWDLQ�FRQVLVWHQF\�EHWZHHQ�UHSOLFDV"

❚ 2XU�DSSURDFK�XVHV�D�'3(�1RWLILFDWLRQ�6HUYLFH�GHYHORSHG
E\�$OFDWHO�ZLWKLQ�WKH�5H7,1$�SURMHFW

'LYLVLRQ�RI�4R6�DQG�5RXWLQJ�IXQFWLRQDOLW\

❚ 5HVXOWV�VKRZHG�10/B&3�VZDPSHG�ZLWK�4R6�XSGDWHV�	
LPSDFWLQJ�RQ�FRQQHFWLRQ�HVWDEOLVKPHQW�ODWHQF\
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11
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Push interface

Asynchronous
invocation
Legend

Snw112
QoS updates

❚ ,Q�5HILQHG�&0$�WRWDO
VHSDUDWLRQ��10/B&3�FRQWDLQV
5RXWHU�IXQFWLRQ�DQG�D�4R6
$JHQW��FRQWDLQV�ODVW�XS�WR�
GDWH�4R6�HVWLPDWH�

❚ %URNHU�FDOFXODWLQJ�HVWLPDWH
PD\�EH�ORFDWHG�HOVHZKHUH

❚ &RPPXQLFDWLRQ�LV�WKURXJK�1RWLILFDWLRQ�6HUYLFH��DOORZLQJ
❙ UHSOLFDWLRQ�RI�10/B&3V�DQG�4R6�%URNHUV

❙ G\QDPLF�VZLWFKLQJ�EHWZHHQ�EURNHU�LPSOHPHQWDWLRQV
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(YDOXDWLQJ�5HILQHG�5H7,1$�&0$

❚ 5HILQHG�&0$�HYDOXDWHG�WKURXJK�LPSOHPHQWDWLRQ�DQG
WHVWLQJ�RQ�VDPH�SODWIRUP�DV�VLPSOLVWLF�DSSURDFK
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❚ 5HVXOWV�VKRZ�PRGHO�LV�VFDODEOH�
4R6�HVWLPDWLRQ�PDNLQJ�QR
LPSDFW�RQ�SHUIRUPDQFH

❚ 6HW�XS�WLPH��H[FOXGLQJ�VZLWFK
LQWHUDFWLRQ��LV�QHJOLJLEOH��EHOORZ
����PLOOLVHFRQGV�

❚ &RPSDUHV�ZHOO�ZLWK�,()7¶V�5693�4R6�VLJQDOOLQJ�SURWRFRO
ZKLFK�DW�EHVW��DVVXPLQJ�PHVVDJH�LV�QRW�ORVW��WDNHV�WKH
WRWDO�URXQG�WULS�WLPH�RI�WKH�URXWH

(YDOXDWLRQ�RI�4R6�*XDUDQWHH

❚ $YDLODEOH�EDQGZLGWK�RQ�D�OLQN�LV�GHSHQGDQW�RQ�WKH�4R6
JXDUDQWHH�DOUHDG\�UHVHUYHG

❚ 7KH�ILJXUH�VKRZV�WKH�UHVXOWV�REWDLQHG�IRU�D�OLQN�RI
������E�V

❚ )RU�D�JLYHQ�FXUUHQW
ORDG�RQ�WKH�OLQN��LW
FDQ�EH�REVHUYHG
WKDW�WKH�DYDLODEOH
EDQGZLGWK�LV
GHSHQGDQW�XSRQ�WKH
OHYHO�RI�GHOD\
UHTXLUHG
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6ZLWFK�&RQWURO

❚ 7KH�5H7,1$�SODWIRUP�KDV�EHHQ�VKRZQ�WR�HIIHFWLYHO\
PDQDJH�4R6�UHVHUYDWLRQV��EXW�VZLWFK�FRQWURO�UHPDLQV�DQ
RSHQ�LVVXH

❚ 6RPH�VZLWFK�PDQXIDFWXUHV�VHH�VZLWFK�FRQWURO�DV�DQ
LQWHJUDO�SDUW�RI�WKH�VZLWFK�SDFNDJH�DQG�DUH�QRW�NHHQ�RQ
RSHQLQJ�XS�WKHLU�VZLWFKHV�WR�WKLUG�SDUW\�FRQWURO�VRIWZDUH

❚ 5H7,1$�KDV�GHYHORSHG�(0/B&3�XVLQJ�6103�WR�SURYLGH
FRQWURO�IRU�WKH�)RUH�$6;����DQG�$6;����$70�VZLWFKHV

❚ %XW�6103�ZDV�GHVLJQHG�DV�D�JHQHULF�GHYLFH�PDQDJHPHQW
SURWRFRO�DQG�QRW�RSWLPDO�IRU�KLJK�SHUIRUPDQFH�FRQQHFWLRQ
FRQWURO

*RDO�RI�6ZLWFK�&RQWURO

❚ :KHQ�GHVLJQLQJ�VZLWFK�FRQWURO�PHFKDQLVPV�WKH�IROORZLQJ
PXVW�EH�FRQVLGHUHG�

❚ 6KDULQJ��VLPSOHVW�PRGHOV�DOORZ�D�VLQJOH�FRQWUROOHU�WR
FRQWURO�D�VLQJOH�VZLWFK���$GYDQFHG�VFKHPHV�DOORZ�IRU
PXOWLSOH�FRQWUROOHUV

❚ 4R6�PRGHO��WKUHH�DSSURDFKHV��ORFDO�4R6�SURILOHV��VHUYLFH
VSHFLILF��DEVWUDFW�VZLWFK�PRGHO

❚ 8SGDWH�0RGHO��WUDGLWLRQDO�PDQDJHPHQW�SURWRFROV��HJ
6103��DOORZ�D�FOLHQW�WR�SXOO�LQIRUPDWLRQ�RII�WKH�VZLWFK�
+RZHYHU�D�VZLWFK�SXVK�PRGHO�PD\�EH�DSSURSULDWH�IRU�4R6
XSGDWH�LQIRUPDWLRQ��OLNH�6103�WUDSV�
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❚ 2SHQ�VZLWFK�FRQWURO�KDV�ORQJ�EHHQ�GHPDQGHG�E\�WKH
RSHQ�VLJQDOOLQJ�FRPPXQLW\

❚ +RZHYHU��DW�ODVW�WKHUH�DUH�D�QXPEHU�RI�SURPLVLQJ�XS�
DQG�FRPLQJ�DSSURDFKHV�LQFOXGLQJ
❙ *603�Y���*HQHUDO�6ZLWFK�0DQDJHPHQW�3URWRFRO����PDVWHU�VODYH

SURWRFRO��IRU�PDQDJLQJ�$70�VZLWFKHV�EXW�ODFNLQJ�4R6�VXSSRUW

❙ T*603�DQG�*603�Y����UHILQH�*603�WR�SURYLGH�4R6�IXQFWLRQDOLW\

❙ 96,��9LUWXDO�6ZLWFK�,QWHUIDFH��SURWRFRO��GHYHORSHG�E\
0XOWLVHUYLFH�6ZLWFKLQJ�)RUXP�WR�DOORZ�PXOWLSOH�FOLHQWV�WR
PDQDJH�D�VZLWFK

❚ ,(7)�KDYH�UHFHQWO\�HVWDEOLVKHG�*603�:RUNLQJ�*URXS

6ZLWFK�&RQWURO

&RQFOXVLRQ

❚ 'LVWULEXWHG�KLHUDUFKLFDO�4R6�PDQDJHPHQW�KDV�EHHQ�VKRZQ
WR�EH�D�VFDODEOH�DSSURDFK�WR�SURYLGLQJ�4R6�JXDUDQWHHV�LQ
ZLGH�DUHD�QHWZRUNV

❚ 2SHUDWLRQ�ODWHQF\�WLPHV������PLOOLVHFRQGV��DUH�H[WUHPHO\
ORZ��DSSHDULQJ�IURP�WKH�XVHU�SRLQW�RI�YLHZ�DV�LQVWDQWDQHRXV

❚ 6ZLWFK�FRQWURO�KDV�LQ�WKH�SDVW�EHHQ�D�EDUULHU�WR�WDNH�XS�RI
RSHQ�VLJQDOOLQJ�DSSURDFKHV

❚ 1HZ�SURWRFROV�ZLWK�EDFNLQJ�RI�,(7)�DQG�VZLWFK�YHQGRUV

❚ 5ROH�IRU�FRQQHFWLRQ�PDQDJHPHQW�KDV�FKDQJHG�ZLWK�WKH
HPHUJHQFH�RI�WKH�,QWHUQHW���&KDOOHQJH�LV�WR�DGDSW�QHWZRUN
PDQDJHPHQW�WR�QHZ�GHPDQGV
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999
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QuestionsQuestions

• How can one build an environment for
continuous media exchange, that supports
different data streaming standards and
different networking technologies?

• How fits TINA Connection Management and
OMG Control and Management of A/V
Streams in that framework?

• How can one build an environment for
continuous media exchange, that supports
different data streaming standards and
different networking technologies?

• How fits TINA Connection Management and
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Streams in that framework?
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999

Answers (?!)Answers (?!)

• Application of OMG
A/V Streams as ONE
standard for
multimedia devices
and nodal bindings

• Application of OMG
A/V Streams as ONE
standard for
multimedia devices
and nodal bindings

• Application of TINA
Connection
Management concepts
for the management of
connections within the
transport network

• Application of TINA
Connection
Management concepts
for the management of
connections within the
transport network

How looks the connectivity consumer - connectivity 
provider interaction point (i.e. TCon) then?
How looks the connectivity consumer - connectivity 
provider interaction point (i.e. TCon) then?

OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999
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• Information objects and their relationships

• Computational representation of information
entities

• Computational model and integration of A/V
Streams

• Engineering model

• Conclusions
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999
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• NWCTP
– VCI, VPI, MTU, AAL, traffic type, network qos
– corelated to NWCTP SN
– colocated to NWTTP
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999
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• NWTTP
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– colocated to NWCTP, NFEP
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999
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– colocated to NWTTP, SFEP Bridge
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999

Information Object RepresentationInformation Object Representation

• Notification channels express co-relations
between information objects
– decoupled communication
– efficient information exchange
– application of filters, time-outs for notifications,

multi-cast of notifications etc.
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multi-cast of notifications etc.
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999
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Information Object RepresentationInformation Object Representation

• Notification channels express co-relations
between information objects

• Application of Objects by Value standard for
light-weight information objects
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OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999

valuetype InformationObject 
{ ... };
valuetype InformationObject 
{ ... };

interface PushCons
: CosNotifyComm
  ::StructuredPushConsumer
{ ... };

interface PushCons
: CosNotifyComm
  ::StructuredPushConsumer
{ ... };

abstract valuetype Cons
supports PushCons
{ ... };

abstract valuetype Cons
supports PushCons
{ ... };

valuetype CommonTermPoint
: InformationObject
{ ... };

valuetype CommonTermPoint
: InformationObject
{ ... };

valuetype Nwctp
: CommonTermPoint, Cons
{ ... };

valuetype Nwctp
: CommonTermPoint, Cons
{ ... };

valuetype NwctpAtm
: Nwctp
{ ... };

valuetype NwctpAtm
: Nwctp
{ ... };

OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999

Information Object RepresentationInformation Object Representation

• Notification channels express co-relations
between information objects

• Application of Objects by Value standard for
light-weight information objects
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NWCTPNWCTP

ATM
Adapter

ATM
Adapter
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NWCTPNWCTP

XX

SNMPSNMP

snmp activatesnmp activate

OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999

Information Object RepresentationInformation Object Representation

• Notification channels express co-relations
between information objects

• Application of Objects by Value standard for
information objects
– local operation implementations hold domain

dependent semantics,
dynamically downloadable

– can be transmitted as notifications directly
(soon?!)

– dependencies between information objects
expressed through inheritance

• Notification channels express co-relations
between information objects

• Application of Objects by Value standard for
information objects
– local operation implementations hold domain

dependent semantics,
dynamically downloadable

– can be transmitted as notifications directly
(soon?!)

– dependencies between information objects
expressed through inheritance



11

OMG A/V Streams and TINA NRA: An integrative Approach
TINA ´99 Conference; Hawaii; April 1999

OMG A/V Streams ArchitectureOMG A/V Streams Architecture
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StreamEndpoint

VDev

StreamEndPoint

StreamCtrl
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Integrated Computational ModelIntegrated Computational Model

SEP

VDev

MMDev

SEP

I_SEPBM

SEP_PM

VDev

I_QosMapping

Conf

Connection Establishment
QoS Negotiation

StreamCtrl

I_Tcsm

TCSM

MMDev

Stream Interface Binding
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SEP

I_SEPBM

SEP_PM

NWCTP

NWTTP

NFEP SEP

I_SEPBM

SEP_PM

NWCTP

NWTTP

NFEP

SEP

BridgeBridge

A/V Streams Shared
Memory Extension

Integrated Computational ModelIntegrated Computational Model

SEP
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NChannel

NChannel
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NWTTP

NFEP
TNBinding
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SFEP
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Binding
Manager
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Manager I_TLA

I_NBM

I_OmgQosMap

I_CommonFactory

SEP

VDev
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History
   - Phase1    1997.4 to 1998.5
   - Phase2    1998.6 to 1999.4

Participants
- NTT, Fujitsu, Hitachi, NEC, Oki Electric, IBM, IONA Technologies, and

CompaQ Computer

Goal of TTT
- Providing a full set of product: "from transport to application”

- Evaluation and interoperability test for TINA implementations in a multi-
developer environment

- Feedback for TINA spec in the viewpoint of implementation

TTT (The TINA Trial)
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VOD Client

Connectivity Provider

Retailer 3rd Party Service
Provider

Consumer

Network nodes (ATM switches)

ATM-NIC

CM (Connection
Mgmt) Component

ACTS / REFORM
Fault Mgmt
System

TTT Service
Order handling

VOD Server

Online Shop
User

Network Resource
Data Builder

Online
Service Mall

Service
components
(CPE)

Online Shop

Applications for TTT
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CSMF
CSM

CC
FCC

LNC

TM

TCM

LNC

CCF

TCM TLA

NML
CP

EML
CP

EML
CP

EML
CP

NE

TCSM

NE NE

NML
CP

NE

Service components

Consumer domainServices

Connectivity 
provider
domain

EML

NEL

Connectivity
 session

Layer
Network

NML

Communication
 session

Service 
session

SML

Subnetwork

CMC

setup /
configuration

Subnetwork

Scope of TTT CM (Connection Mgmt) component

TTT-CM
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Object model / Basic design

We propose:
- Mapping scheme of TINA computational object into CORBA

objects

- Definition of function that manages object creation/deletion

- Definition of function that deploys objects into DPE nodes

Requirement:
- Need for flexible object deployment

- Need for starting/creating/deleting of objects customized
for each system configuration
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ii

Stream 
interface

Operational 
interface

Interface for management Interface for usage

Computational object (CO)

relationship
entity

information
entity

Management part Usage part

Operational 
interface

TINA computational object
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engineering view

computational view

CMI

operational interfaces

OMI

I1 I2

I2

eCO

Capsule : CORBA object

I1

Computational object (CO)

relationship
entity

information
entity

Engineering mapping

Object Mgmt Interface

Capsule Mgmt Interface
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Interface definition

CMI (Capsule Mgmt Interface) is responsible for setup of
Capsule, creation/deletion of eCO inside a Capsule.

OMI (Object Mgmt Interface) is responsible for creation
/deletion of interface object inside an eCO.

Mgmt (CpMgmt, LncMgmt,...) interface handles creation /
deletion of information objects inside an eCO.

RelationshipIF  handles creating/removing relationship
information inside an eCO.

TINA’99 Conference, Turtle Bay, Oahu, HW, April 1999

CO

Usage of Trading Service

(1) How do we distribute & keep consistency for info objects into
distributed CO?
(2) How do we find the right interface object for a particular info object?
(3) How do we manage relationship for info objects across CO?

I/FI/F I/F

I/F

Info
object

Info
object

rel

rel rel

I/F

rel

I/F

Info
object

I/F I/F

Info
object

Info
object rel

Info
object

?
node 1

node 2

Capsule

Capsule
Capsule

Capsule

CO

CO
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Component deployment-(0)

Traderexport

import
addtype

DPE node DPE node

LCM LCM

CMC
(Connection Mgmt 
 Configurator)
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(2) create 
  Capsule

Capsule

Component deployment-(1)

Traderexport

import
addtype

DPE node DPE node

(2) create 
  Capsule

LCM LCM

(1) Capsule creation 
      request

CMICMI

CMC
(Connection Mgmt 
 Configurator)

Capsule
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eCO eCO

Capsule Capsule

Component deployment-(2)

Traderexport

import
addtype

DPE node DPE node

LCM LCM

CMI

(3) CO creation
   request

(4) CO creation
(4) CO creationCMI

OMI OMI

CMC
(Connection Mgmt 
 Configurator)

Deployment info
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eCO eCO

Capsule Capsule

Component deployment-(3)

Traderexport

import
addtype

DPE node DPE node

LCM LCM

CMICMI

OMI OMI

CMC
(Connection Mgmt 
 Configurator)

(5) interface
creation request

(6) interface
   creation

export interface to Trader

Mgmt Rel

Deployment info



9

TINA’99 Conference, Turtle Bay, Oahu, HW, April 1999

IDL:SncFactory:1.0

string   co_name
IDL:SncFactory:1.0

IDL:SncService:1.0

string   co_name
IDL:SncService:1.0

IDL:Configure:1.0
IDL:Configure:1.0

IDL:CpMgmt:1.0

string   co_name
IDL:CpMgmt:1.0

IDL:CpEmlMgmt:1.0
IDL:CpEmlMgmt:1.0

IDL:RelationshipIF:1.0
string   co_name

IDL:RelationshipIF:1.0

Interface

Property

Service type

Service type definition (CP example)
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relationship
Information
object

eCO eCO

Capsule Capsule

Component deployment-(4)

Traderexport

import
addtype

DPE node DPE node

LCM LCM

CMICMI

OMI

(7) info. object
   creation (8) relationship info. 

   creation

(9) route info. 
    setup

CMC
(Connection Mgmt 
 Configurator)

OMI Mgmt Rel

Deployment info
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relationship
Information
object

eCO eCO

Capsule Capsule

Management operation

Traderexport

import
addtype

DPE node DPE node

CMICMI

OMI Mgmt Rel

relationship
Information
object

OMI Mgmt Rel

Client

(10) Query for Trader

(11) Operation request

LCM LCM
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Info21Info12

eCO1 eCO2

Capsule 1 Capsule 2

Info31

eCO3

R1 R2 R3

RelationshipIF

Category for relationship information

(R1): Relationship 
inside CO boundary (R2): Relationship 

across CO boundary (R3): Relationship 
across Capsule

Info11
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Delegation relationship

Delegation
relationship

Information
object I1

Information
object I2

Delegation
relationshipType A Type A

CO1 CO2

I/F I/F I/F I/F

- Delegation relationship relates info objects that are
logically coinciding but stored in different COs.

- Example
     LinkTP  (Network Level  ---  Element Level)
     NWCTP (Network Level  ---  Element Level)

TINA’99 Conference, Turtle Bay, Oahu, HW, April 1999

Relationship type: Delegation

Role 1: Role 2:Superior Subordinate

Information object 1

CorbaIF others

co_name NMLCP0

Type LinkTP

Resource ID LTP01

Information object 2

CorbaIF others

co_name NMLCP1

Type LinkTP

Resource ID LTP11

Definition of relationship information

relationship
information

information
object

information
object
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Connection management component

ORB  (Orbix 2.3MT)

LCM LCM LCM LCM

Trader

CMC

DPE

EML-CPEML-CP

LNC

NML-CP

EML-CP

SNMP-GW SNMP-GW SNMP-GW

node1 node2 node3 node4
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Capsule
CMI

LNC
OMI RelationshipIF LncMgmt

(1)Trail Setup Request

(2)

(4)TM
i_TrailControl

OMI RelationshipIF LncMgmt

i_TrailFactory

(3)

TCM
OMI RelationshipIF LncMgmt

i_TCControl i_TCFactory

(5)

i_TrailSetup

LNC (Layer Network Coordinator)

Layer Network

Trail

Tandem Connections

manages

manages

manages
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LNC (Layer Network Coordinator)

TTT-CM unique features
- Represents a single layer network domain
- Setup and release point-to-point Trail inside a single Connectivity

Provider domain

Evaluation of implementation
- LNC, TM (Trail Manager), and TCM (Tandem Connection Manager)

deployed in a single Capsule
     … A customization for concentrating interaction related to Layer
         Network inside a single process.

- Requires LNC client to handle the Trader usage
     … Need for more loosely combined client interface

- Multi-point connection are for further development
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SNC
Factory

SNW

LinkTP

NWCTP

CP
initialization
request

Link

LC

LinkTP

NWCTP LC

Link

Relationship
information
creation
request

object
creation

Routing Info

Static network resources

Object for
NML

Object for
NML&EML

SNC creation 
    request

Relationship
IF

CP (Connection Performer)

����

Snc
Service

Snc
Service

Dynamic network resources

Edge

Snc
Service

Snc
Service

Edge or SNC 
creation request

����

Edge Edge Edge

object
creation

CpMgmt
(CpEmlMgmt)

relationship
setup
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CP (Connection Performer)

Distinguishes static/dynamic information object
- Static network resource (SNW, LinkCTP, NWCTP, …) to

be set-up initially
- Dynamic network resource (Edge, SNC, ...) to be set-up

upon request

Reuse of common part (NML/EML )
- Uses common binary code for both NML and EML

(Decides behavior of CP by initial parameter)

Delegation relationship
- NWTTP, LinkTp between NML-CP and EML-CP are in

delegation relationship
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SNC01

SNW0

Has

Root Branch

Aggregation

Link01

LC01

Delegation

LinkTP21

SNC21
NWCTP21

SNW 2

Edge22Edge21

Has

Root SncBranch

LinkTP22

NWCTP22

EML-CP2

Aggregation

 NML-CP0

Delegation

LinkTP11

SNC11
NWCTP11

SNW 1

Edge12Edge11

Has

Root SncBranch

LinkTP12

NWCTP12

Edge01 Edge02

LinkTP02

NWCTP02

LinkTP01

NWCTP01

EML-CP1

Managed information of CP
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Component
Deployment Editor

Resource Information
Designer

TTT Network Resource Data Builder (Web)

Maps Information /
computational objects into
each node

Defines information objects /
relationship information

Network Resource Data Builder tool
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