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6WDWHPHQW�RI�3UREOHP

● Existing billing environments are:
 20 or 30 years old,
 PRQROLWKLF�
 expensive to modify and maintain,
 batch oriented,
 typically use a monthly billing cycle
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6ROXWLRQ�2EMHFWLYHV

● Solution Architecture should provide:
 Near real-time billing (to support credit card, credit
verification, pre-paid plans, interactive customer query,
customer profiling, …),

 Flexible, modular software design (to facilitate
deployment of new service without impact on existing
ones),

 High availability (downtimes similar to network
infrastructure components),

 Scalable platform (deployment to service providers from
small (< 100 CDRs/sec) to very large (>10,000
CDRS/sec) ,

 Interfaces to existing provisioning and bill data storage
systems.
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%DVLF�6ROXWLRQ�&RPSRQHQWV

● 'HILQLWLRQV�
– �&RPSOH[��$�VFDOHDEOH�EXLOGLQJ�EORFN�LPSOHPHQWHG�E\
D�FRKHUHQW�VHW�RI�SURFHVVHV�WKDW�SURYLGH�DQG�XWLOL]H
FRPPRQ�IXQFWLRQDOLW\��SURFHVVLQJ��GDWD�DQG
FRPPXQLFDWLRQV�

– �7UDGHU��)DFLOLW\�WKDW�SURYLGHV��EHVW�ILW��ORFDWLRQ�DQG
QDPLQJ�WUDQVSDUHQFLHV��WKH��JOXH��WKDW�SURYLGHV
FRPPXQLFDWLRQ�SDWK�EHWZHHQ�DQG�ZLWKLQ�FRPSOH[HV

� MMI��������

%HQHILWV�RI�8VLQJ�DQ�$UFKLWHFWXUH

EXLOW�IURP�&RPSOH[HV�DQG�7UDGHUV

● $YDLODELOLW\��3URYLGH�PXOWLSOH�OHYHOV�RI�VXSSRUW�E\�
–7UDQVSDUHQWO\�SURYLGLQJ�PXOWLSOH�SURFHVVRUV�LQ�HDFK�FRPSOH[�
–7UDQVSDUHQWO\�SURYLGLQJ�PXOWLSOH�FRPSOH[HV�LQ�WKH�V\VWHP�
–7UDQVSDUHQWO\�UHFRQILJXULQJ�SURFHVVRUV�EHWZHHQ�ZLWKLQ�FRPSOH[HV�

● 6FDODELOLW\��3HUIRUPDQFH�FDQ�EH�LQFUHDVHG�LQ�WZR�ZD\V�
–$GGLQJ�DGGLWLRQDO�SURFHVVRUV�WR�D�FRPSOH[��DQG
–$GGLQJ�DGGLWLRQDO�FRPSOH[HV�WR�WKH�V\VWHP�

● )OH[LELOLW\��1HZ�RU�XSJUDGHG�IXQFWLRQDOLW\�FDQ�EH�DGGHG�ZLWKRXW
DIIHFWLQJ�H[LVWLQJ�IXQFWLRQDOLW\�DQG�V\VWHP�RSHUDWLRQV�
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● 0DLQWDLQDELOLW\
–2$	0�&RPSOH[

● 1R�/RVW�5HFRUGV
–(QWU\�([LW�&RPSOH[

● �����%LOODEOH�5HFRUGV
–(GLW�9DO�&RPSOH[

● 6FDODELOLW\�)OH[LELOLW\
– ,QIUDVWUXFWXUH�&RPSOH[

3URSRVHG�&RPSOH[HV�:HUH�'HULYHG

IURP�$VVXPSWLRQV�DQG�2EMHFWLYHV

● 1HDU�5HDO�7LPH�%LOOLQJ
–5DWLQJ�&RPSOH[

● $GGLWLRQDO�)HHGV�LQ
)XWXUH

–(QWU\�([LW�&RPSOH[
● 6XSSRUW�IRU�,Q�PHPRU\
'%�DQG�LQWHUIDFH�WR
&XVW��3URY�

– ,QIUDVWUXFWXUH�&RPSOH[
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2YHUYLHZ�RI�7UDGLQJ�)ORZ

● 3XUSRVH�
– �3URYLGHV�ORFDWLRQ�DQG�QDPLQJ�WUDQVSDUHQFLHV�WR�VKLHOG
WKH�DSSOLFDWLRQ�DQG�DSSOLFDWLRQ�GHYHORSHUV�IURP
NQRZOHGJH�RI�VSHFLILF�V\VWHP�FRQILJXUDWLRQ

● ,PSOHPHQWDWLRQ�
– �0DVWHU�WUDGHU�WKDW�PDLQWDLQV�DOO�URXWLQJ�EURNHULQJ
LQIRUPDWLRQ�QHHGHG�WR�RSWLPL]H�GDWD�IORZ�WKURXJK�WKH
V\VWHP

– �7UDGHU�/LWHV�DW�HDFK�SURFHVVRU�WKDW�PDLQWDLQ�LQ�
PHPRU\��URXWLQJ�EURNHULQJ�LQIRUPDWLRQ�VSHFLILF�WR�WKH
WDVNV�SHUIRUPHG�RQ�WKDW�SURFHVVRU
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2YHUYLHZ�RI�'DWD�'LVWULEXWLRQ�)ORZ

● 2EVHUYDWLRQ�
– �+LJK�VSHHG�GDWD��ORZ�ODWHQF\��DFFHVV�PXVW�EH��DEOH�WR
IXQFWLRQ�GXULQJ�ORZ�VSHHG�GDWD�XSGDWHV�

– �&XVWRPHU�SURYLVLRQLQJ�V\VWHPV�W\SLFDOO\�SURYLGH�KLJK�ODWHQF\
GDWD�DFFHVV�XSGDWHV

● 6ROXWLRQ�
– �,QIUDVWUXFWXUH�&RPSOH[�

▼�3URYLGHV�LQ�PHPRU\�VWDJLQJ�RI�FXVWRPHU�SURYLVLRQLQJ
GDWD
▼�3URYLGHV�ORFDO�VWRUDJH�RI�FXVWRPHU�GDWD�LQ�FDVH�RI
SURFHVVRU�UH�DVVLJQPHQW�RU�QHZ�SURFHVVRU�DGGLWLRQ

� MMI��������

2YHUYLHZ�RI�7UDQVDFWLRQ�0HFKDQLVP

● 3UREOHP�
– �1HHG�WR�HQVXUH��1R�/RVW�5HFRUGV�

● 6ROXWLRQ�
– �6SHFLI\�DQ�(QWU\�([LW�FRPSOH[�WKDW�

▼�*URXSV�LQFRPLQJ�UHFRUGV�LQWR�EORFNV
▼�4XHXHV�WKHVH�EORFNV�XSRQ�HQWU\�WR�WKH�ELOO�SURFHVVLQJ�V\VWHP
▼�'LVSDWFKHV�EORFNV�WR�QH[W�DSSURSULDWH�SURFHVVLQJ�FRPSOH[
▼�0DLQWDLQV�VWDWXV�RI�EORFNV�ZLWKLQ�ELOO�SURFHVVLQJ�V\VWHP
▼�'LVSDWFKHV�ELOOHG�LQIRUPDWLRQ�XSRQ�UHFHSWLRQ�RI�ELOOHG�UHFRUGV
▼�5HPRYHV�GLVSDWFKHG�EORFNV�IURP�TXHXH
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%LOOLQJ�6LPXODWRU�'HVLJQ

● 6LPXODWRU�PRGHOHG�IROORZLQJ�
– �(QWU\�([LW�&RPSOH[
– �(GLWLQJ�9DOLGDWLRQ�&RPSOH[
– �7UDGHU�SRUWLRQ�RI�,QIUDVWUXFWXUH�&RPSOH[
– �7UDGHU�OLWH
– �0DQDJHPHQW�&RPSOH[

● Goal of simulator:
– �§3URRI�RI�&RQFHSW¨�IRU�DUFKLWHFWXUH
– �3URYLGH�FRQILGHQFH�WKDW�SHUIRUPDQFH�REMHFWLYHV�FRXOG�EH
PHW

– �(YDOXDWH�LPSDFW�RI��EORFNLQJ�VL]H�RQ�SHUIRUPDQFH
– �'HPRQVWUDWH�GLVWULEXWHG�WUDGLQJ

� MMI��������

%LOOLQJ�6LPXODWRU�5HVXOWV�
No Character Editing

Packet Size CDRs Per Sec M bytes Per Sec
256 514 131,522
512 1,006 257,545

1,024 1,917 490,656
8,192 6,339 1,622,821

16,384 7,802 1,997,318
24,576 8,319 2,129,636
32,768 8,419 2,155,222
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%LOOLQJ�6LPXODWRU�5HVXOWV�
Editing Every Other Character

Packet Size CDRs Per Sec M bytes Per Sec
256 530 135,665
512 1,006 257,545

1,024 1,855 474,954
8,192 5,523 1,413,876

16,384 6,408 1,640,368
24,576 6,848 1,753,049
32,768 7,644 1,956,833

� MMI��������

2XWOLQH�RI�7DON

● Description of Problem
● Solution Overview
● Solution Architecture
● Simulation of Architecture and Results
● Conclusions and Futures
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&RQFOXVLRQV

● Trader/trader-lite and trading time from ~ 1 sec to 50 millisecs
● Blocking size of between 28Kbytes and 32Kbytes yielded

optimal results
● Throughput between �����DQG���.�&'5V�SHU�VHF
● $�V\VWHP�GHVLJQHG�ZLWK�WKH�&RPSOH[�7UDGHU�7UDGHU�OLWH
0HFKDQLVPV�UHVXOWV�LQ�GHVLJQV�WKDW�DUH�

–6FDODEOH�IURP�VPDOO�V\VWHP�LPSOHPHQWHG�RQ�D�VLQJOH�KRVW
WKURXJK�YHU\�ODUJH�V\VWHPV�

–)OH[LEOH�WR�VXSSRUW�WKH�DGGLWLRQ�RI�QHZ�RU�XSJUDGHG
IHDWXUHV�ZLWK�QR�LPSDFW�RQ�H[LVWLQJ�V\VWHP�RSHUDWLRQV�

–+LJKO\�DYDLODEOH�WKURXJK�WKH�FDSDELOLW\�RI�VXSSRUWLQJ
UDSLG�UH�FRQILJXUDWLRQ�WR�ZRUN�DURXQG�IDLOHG
FRPSRQHQWV�IXQFWLRQDOLW\�

� MMI��������

7KRXJKWV�IRU�WKH

)XWXUH�0RGLILFDWLRQV

● )ODJ�RQ�HDFK�QRGH�WR�IRUFH�UHDG�IURP�7UDGHU�/LWH��L�H���IOXVK
FDFKH�

● �6WLOO�$OLYH��SLQJ�IURP�PDQDJHPHQW�QRGH
● 5HSRUW�IURP�7UDGHU�/LWH�WR�PDQDJHPHQW�QRGH�LI�D�QHZ�WUDGH
LV�UHTXHVWHG�ZLWKRXW�FDFKH�IOXVK�FRPPDQG��L�H���ORFDO�QRGH
GHWHFWHG�D�FRPPXQLFDWLRQ�IDLOXUH�

● $ELOLW\�IRU�7UDGHU�/LWHV�WR�PDUN�GHVWLQDWLRQ��EDG����PD\EH�D
�GRQ
W�VHOHFW��FRQVWUDLQW�ILHOG�DOZD\V�DYDLODEOH�

● ,QYHVWLJDWH�XVDJH�RI�6RIWZDUH�)DXOW�7ROHUDQW�7HFKQRORJ\��IRU
6RIWZDUH�)DXOW�7ROHUDQFH�ZLWKLQ�&RPSOH[�0RGXOHV

● ,QWHJUDWH�IUDPHZRUN�ZLWK�ELOOLQJ�VWRUH��FXVWRPHU�FDUH�DFFHVV�
DQG�FXVWRPHU�LQWHUDFWLYH�DFFHVV
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'HWDLOV�IRU�$SSOLFDWLRQ�)DLOXUH

Data

Appl

Trader
Lite

Oper
Svc

OS

Data

Appl

Trader
Lite

Oper
Svc

OS

Data

Appl

Trader
Lite

Oper
Svc

OS

Master
Trader

Mgnt
Nodeχ

1RGH��

1RGH��

1RGH�ZLWK
)DLOHG

$SSOLFDWLR
Q

�

��	��

�

�

�
�

� MMI��������

'HWDLOV�IRU�1RGH�)DLOXUH
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Implementation and Interoperability experiences with
TINA Service Management Specification

Sohail Rana 
BT Labs.

Martlesham Heath, Ipswich, UK.
sohail.rana@bt.com

M.A. Fisher
BT Labs, Martlesham Heath
Ipswich, UK
mike.fisher@bt.com

C. Egelhaaf
GMD-FOKUS
Kaiserin-Augusta-Allee 31, D -10589
Berlin, Germany
egelhaaf@fokus.gmd

Sohail Rana, BT Labs, TINA 99, 12/4/99 2

Talk Summary

• Project Overview

• Service Management Platform Build

– TINA Retailer-Consumer Reference point Implementation
• Implementation agreements

• Different components

• Test procedures

• Results

– TINA Retailer-Provider Reference point Implementation
• ….
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Sohail Rana, BT Labs, TINA 99, 12/4/99 3

FINNET FINNET 
GroupGroup   

Deutsche Deutsche 
TelekomTelekom FranceFrance

TélécomTélécom

KPNKPN
BTBT

TelecomTelecom
ÉireannÉireann

– Assessment of distributed object
technologies based on experiments
with commercially available
products

– Experiments using CORBA
middleware technologies based on
architectural principles of TINA

– Conduct joint experiments at 6
locations in Europe

– Feedback to standardisation
organisations

– The final Demonstration.

Project Overview

Sohail Rana, BT Labs, TINA 99, 12/4/99 4

• Build a set of service management platforms based on TINA
Consumer/Retailer relationship

– heterogeneous,

– Independently developed,

– Connected by ISDN

• Investigate interoperability

• Implement Third party Reference point

Platform Build
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Sohail Rana, BT Labs, TINA 99, 12/4/99 5

Service Architecture

Ret

Connectivity
Provider

Broker

3Pty

3Pty

Bkr Bkr

RtR
Bkr

TConTCon

Bkr

ConS ConS TCon

LNFedCSLN

Network Resource Architecture

Service
Provider

Consumer Retailer

TINA Business Model

Sohail Rana, BT Labs, TINA 99, 12/4/99 6

The End Result

Retailer

Service

Retailer

Service

others
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Sohail Rana, BT Labs, TINA 99, 12/4/99 7

Network
Computing nodes
and switches

System software

Distributed
environment
 (CORBA)

Telecommunications
services

Architecture and Technology

Sohail Rana, BT Labs, TINA 99, 12/4/99 8

Ireland

EURESCOM Heidelberg
Finland

United Kingdom

Netherlands

Public
ISDN

Network

France Germany

Router• LAN at each site
connected to the ISDN
network via 2 x N-ISDN
(2B+D) Router.

• ISDN-30 router in
Heidelberg

• Star topology. IP over
ISDN

Network Connectivity
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Sohail Rana, BT Labs, TINA 99, 12/4/99 9

Distributed Processing Environment

• ORBs Used

– Iona’s Orbix and OrbixWeb

– Inprise’s Visibroker for C++ and Java

– Sun’s NEO

– HP’s Distributed Smalltalk

– Chorus COOL

– Olivetti Oracle Research’s OmniORB

• CORBA Services

– Naming Services (Federated)

Sohail Rana, BT Labs, TINA 99, 12/4/99 10

A Scenario

IA

UA

ssUAP

PA

Java download

Ret (access)

Consumer

multiple providers 
(or Retailers)

Project Defined Interface
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Sohail Rana, BT Labs, TINA 99, 12/4/99 11

PA UA

ssUAp

Download + 
Pass the PA IOR

Interfaces between PA and ss_UAp

1
2 3 4

Sequence of Operations
1. Pass the initial Reference
2. Pass Reference to PA
3. Notify whether to Start or Join
4. Initiate Start or Join

Sohail Rana, BT Labs, TINA 99, 12/4/99 12

TINA Ret Implementation

• Implementation Agreements
– A set of scenarios and operation semantics

– A defined subset of the TINA Ret (Access) specification (v.1.0)

– A modification to Ret1.0 defined in this Task  (i.e.
listRequiredServiceComponents)

– A set of interfaces between PA and ssUAp in the consumer domain
defined.

– The use of Java (1.1) byte code for download (ssUAP)

– End user service can be applet or Java Application.
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Sohail Rana, BT Labs, TINA 99, 12/4/99 13

Consumer A Retailer Consumer B

PA

ssUAP

IA

UA UA

PA

ssUAP
Session

Manager
Component

Access Session

Usage Session

PA: Provider Agent,    IA: Initial Agent,   UA: User Agent ,
UAP: User Application
          : Project (P715) Defined Interfaces.
          : TINA Ret,         :- TINA Components.
      : Standard Interface         :- Proprietary Components.

TINA Ret Component

Sohail Rana, BT Labs, TINA 99, 12/4/99 14

End user Applications

• Services
– Single user :- Counter, Media on demand, Value added web,

Distributed Scheduler

– Multiusers :- Connect4 game, Shared White board.

– Stream based:- Video conferencing.
– Legacy:- Audio conferencing, Virtual world, Surveillance camera.
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Sohail Rana, BT Labs, TINA 99, 12/4/99 15

Retailer

Retailer

Retailer

Consumer

Test Procedure

Sohail Rana, BT Labs, TINA 99, 12/4/99 16

Test Results

• Platform Interoperability
– 5 Partners implemented and tested successfully (25 combinations)

– Invitation implemented by two partners (BT and DT)

• ORB Interoperability
– Retailer ORBs :- Orbix, OrbixWeb, Neo, DST and Visibroker for

Java and C++

– Consumer ORBs :- OrbixWeb, Visibroker for Java

They all interworked. But …!
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Sohail Rana, BT Labs, TINA 99, 12/4/99 17

Problems….
• ORB Interoperability

mostly OK but:

• structures in CORBA::Any

• derived interfaces passed as base

• rebind following closing of IIOP connection

• LOCATION_FORWARD

• Consistency Problems :- Java versions, Java ORBs

• Browser Problems:- Inconsistency with browser Security.

Sohail Rana, BT Labs, TINA 99, 12/4/99 18

Retailer, Service Provider Relationship

Service Provider

Service Provider

Service Provider

RetailerConsumer



10

Sohail Rana, BT Labs, TINA 99, 12/4/99 19

PA

IA

UA

ssUAP

Consumer Retailer Providers

Ret

3Pty

download

PeerA
IA

UA

Test Scenario

Sohail Rana, BT Labs, TINA 99, 12/4/99 20

Third Party Implementation

Consumer Retailer 3Pty Provider

PA

ssUAP

UA PeerA

IA

Session
Manager

Component

Access Session

Usage Session

PA: Provider Agent,    IA: Initial Agent,   UA: User Agent ,
UAP: User Application  PeerA : PA like Component.
          : Project (P715) Defined Interfaces.
          : TINA Ret,         :- TINA Components.
          : RtR/3Pty (Reuse of Ret).
      : Standard Interface         :- Proprietary Components.

IA

Access Session
UA
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Sohail Rana, BT Labs, TINA 99, 12/4/99 21

Results

• Third Party Implementation
– Implemented by two partners (BT and DT)

– Successfully tested by five partners

• Problems with the Reuse of Ret
– Identifier problems, e.g. Service ID, Session ID, Invitation ID.

• Suggestions :- Use of structured strings, i.e. URL, UUID (Universal
Unique Identifiers)

Sohail Rana, BT Labs, TINA 99, 12/4/99 22

Conclusion

• TINA Ret Specification can be put into practice for a
heterogeneous multivendor environment.

• OMG’s CORBA and TINA forms a basis to create an open
distributed environment for telecom services

• TINA Ret specification - reuse shown.

• Feedback to the SARP working Group and ORB Vendors.

• But… problems with client side ORBs and Browsers but
they are evolving.
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1. What is TOCTIS ?

TOCTIS :

OKI’s software solution for Intelligent Network.

– Supports SCF,SDF,SMF and SMAF,

– Implements TINA based session models,

– Applies Web and JAVA technologies,

– Integrates with existing systems by wrapping technology.

3

2. Service management  in IN architecture

• Customer specific service definition by
SMP and customer control terminal.

• Service verification

• SLP creation

• Service simulation

SCP

SMAFSMP

LAN/WAN

SS7

SSP#1

SSP: Service Switching Point

SCP: Service Control Point

SMP: Service Management Point

INAP: IN Application Protocol

SLP: Service Logic processing Program

SSP#2

INAP

Service management
data

Customer profile data
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3. Customer network management overview in TOCTIS

SCP

SMP

Internet

Customer control  terminal

SMAF

Service management
data

Customer profile data

Service data

Service data

Web browserWeb browser

Java applet

Monitor and ModifyMonitor and Modify

Customer network management
provides service management
function to end user.

Customer network managementCustomer network management
provides service managementprovides service management
function to end user.function to end user.

5

4. Service of TOCTIS customer network management

OutlineService

Monitor and Modify
Contractual Data

Monitor Usage Info.

Customize IN service by referring and modifying
contractual data and create new contract.

Collect statistical information of IN service calls.

Monitor User
Access History

Monitor usage information of customer control
service.

Monitor and Modify
User Profile

Management of Customer Operator:
create or delete a customer operator and change
password.
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5. TINA business model

3rd Party Service
Provider

ConS

3Pty

3PtyRtR

ConS

CSLN LNFed

TConTConTCon

RetRet

Bkr

Bkr

BkrBkr
Bkr

Service Architecture

Consumer

Broker

Connectivity
Provider

Retailer
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6. Application of TINA to the IN CNM service

SMF: Service Mngmt. Func. SMAF: Service Mngmt Access Func.

SCEF: Service Creat. Env. Func. SDF: Service Data Func.

SCF: Service Control Func. SSF: Service Switching Func.

CCF: Call Control Func. CF: Customer Network Mngmt Func.

      : Customer Network Management Service

CNM services

TINA Ret

User Domain
(Consumer)

Provider Domain
(Retailer)

CF SMF
SMF

SMAF

SCEF
SDF

SCF

SSFCCF

IN services

SMAF
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7. TINA service components

asUAP

PA

ssUAP

IA

USM

UAF

Sub

SLMC

SF

SSM

CompUSM

PeerUSM

PeerA

UA

Other
domain’s

PeerA

Other
domain’s
PeerUSM

Other
session’s

USM

Provider domainUser
domain

Operational interface TINA service component Service component creation

PA: Provider Agent
asUAP: Access Session User Application
Sub: Subscription Management Component
SLMC: Service LifeCycle Management
ssUAP: Service Session User Application
USM: User Service Session Manager
CompUSM: Composer Usage Session Manager

IA: Initial Agent
UA: User Agent (named/anon)
UAF: User Agents Factory
SF: Service Factory
SSM: Service Session Manager
PeerA: Peer Agent
PeerUSM: Peer Usage Session Manager

“Service Component Specification Computational Model and Dynamics,” TINA-C, Jan. 19, 1998.
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8. Computational objects

LS

RS

LD

RD

UPM

STM

SDW

asUAP

ssUAP

IA

UAF

UA

SF

USM

PA

SMAF CF SMF

A
ccess Session

Service Session

Component creation Operational interface TINA service component non-TINA service component

asUAP: Access Session User Application
ssUAP: Service Session User Application
PA: Provider Agent

User Mgmt
Information

Service Data

IA: Initial Agent
UAF: User Agent Factory
UA: User Agent
SF: Service Factory
USM: User Service Session Manager

LS: Lookup Security
RS: Register Security
LD: Lookup Distribution
RD: Register Distribution
UPM: User Profile Manager
STM: Service Trading Manager
SDW: Service Data Wrapper
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9. Conclusions

• TINA Retailer Reference Point

Retailer reference point of TINA business model is adopted
to our TOCTIS CNM boundary.

• Web-based technology

Web-based technology together with Java applet is applied
on user interface of TOCTIS CNM.

• Object Wrapping technology

Object wrapping technology is applied for integration with
existing SMF software.
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/* Copyright 1999 Oki Electric Industry Co., Ltd. */
#ifndef TINASessionModel_ih
#define TINASessionModel_ih
#include "TINASessionModel.hh"
 class TINASessionModel_i {public:    class i_SessionModel_i {
  public:
       i_SessionModel_i (char *IT_OR) {}; i_SessionModel_i (ObjectReferenceImpl
*IT_OR) {};

i_SessionModel_i () : CORBA::Object  (1) {}    };
DEF_TIE_TINASessionModel_i_SessionModel(i_SessionModel_i)};
#endif


