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Abstract—This paper describes a modeling of service
composition manager based on TINA (Telecommunication
Information Networking Architecture). The Service
composition function is mainly motivated by the desire
to easily generate new service using existing services
from retailers or 3 -party service providers. The TINA-C
specification for the service composition does not include
the detailed composition procedure and its object models.
In this paper, we propose a model of components for
the service composition, which adapts a static composition
feature in a single provider domain.

To validate the proposed modeling, we implemented
prototype service composition function, which combines
two multimedia services; a VOD service and a VCS
service. As a result, we obtain the specification of the
detailed composition architecture between a retailer
domain and a 3"-party service provider domain.

Index Terms—TINA, Service Composition, Open
Networking, Service Session Control.

I. INTRODUCTION

In recent years, users of Internet have explosively
increased to obtain useful information from a great
number of web services. As the usage of modern
networks based on computer communication has been
greatly activated, user’ demands for easy access on functions
of various services have also been increasing. For that
reason, service providers, who provide distributive
multimedia services through networks, continue to
develop new services or extend the capability of existing
services to meet the various demands of users. But these
efforts and resulting products from service providers
have not been reaching the users’ expectation. Service
providers should support expensive payment to develop
new services and these services have a short period on
the service life cycles. Practically, one of the main
reasons is that services developed by different vendors
have their own features. A service from a vendor is
developed without the consideration of composing with
services from other vendors. In other words, these
specialized services cannot be composed with others to
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create new enhanced services with extended features. To
realize the composition of services, a generic and
common architecture is required for all services.

In TINA-C (Telecommunications Information Networking
Architecture-Consortium), actions to define a generic
and common service architecture model, which can be
applied to various services, have been proceeded. The
service architecture currently suggested by TINA-C is to
have features of reusability, portability and scalability of
service components [1, 2, 4]. Another important feature
of this model is that services can be designed and
implemented independently from network infrastructures,
operating systems or developing languages. In addition
to the basic features, this service architecture defines
requirements, concepts and functions of service
composition for more complicated services adapting
object-oriented concept and technology of distributed
networking system. But concepts and functions in the
architecture are not sufficient to be directly applied in
developing new services since the current draft has not
been described the specifications on the interface and
interactions between service components in detail.

In this paper, we propose a static service composition
model, which enables the functional extension of
existing services or the creation of new services by
combining more than one service. The static proposed
service composition model is based on the service
architecture of the TINA-C. We prototype a service
composition function to validate a proposed model using
two multimedia services, such as Video Conference
Service (VCS) and VOD (Video On Demand). 1t is
designed by extending TINA information model and
computational model. Composition related objects,
relations and interfaces between objects are defined in
the information model and the computational model.

This paper is organized as follows: Section 2 describes
the concept and the scope of service composition.
Section 3 and 4 shows the modeling of service composition
and the designed service composition architecture,
Section 5 shows the environments for prototyping and
the validation of proposed composition model. Finally,
section 6 describers the conclusion.

I1. SCOPE OF SERVICE COMPOSITION

The service composition is a creation of a new service
or a service instance by composing services or service
components from different services. Many types of
composition are possible. Several reference points (RP)
for the Service composition can be established between
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two different parties defined in TINA specification. The
two parties are Consumers (Users) and Retailers/service
providers [1, 3, 4]. Figure 1 shows the scope of the
retailer-RP (Ret-RP) and third-party-RP (3Pty-RP)
depending on a set of business roles and relationship,
defined in [3]. The retailer-RP (Ret-RP) is used as an
interface of the consumer business role and that of the
retailer business role. It is used to support the consumer’s
needs for access to services offered by the retailer.

Either a consumer or a retailer can request a service
composition in a TINA system. In the service composition,
a retailer plays a key role, since it arranges the seamless
integration of services and includes various management
features in a consistent manner.
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Fig. 1 Scope of the RtR-RP for Service Composition.
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A dynamic composition is defined as the on-line
construction of a service composition. In other words, a new
combined service can be created through the dynamic
service composition while the users are on the network
waiting for the new service. In a dynamic service
composition, the services to be composed are not
determined in advance. Some components for the dynamic
composition can be implemented to reduce the composition
time before a composition process occurs. In a dynamic
mechanism, a consumer can request a service composition
and the system with the composition request should
dynamically create a new service by generating a set of
components without consuming too much time for the
composition.

While the dynamic mechanism is free to combine any
TINA services to create a new service at the run time, a
static mechanism is confined to user services which are
predetermined in advance. Therefore, the scope of the
service composition in a static mechanism should be
determined considering a set of requirements from general
customers before the service composition function is actually
ased. As an example of the static service composition,
Figure 2 shows a Joint Document Editing (JDE) service.
This example is to compose an Shade Document Editor
1 SDE) service and a Video Conference (VCF) service [1, 4].

In the example, the predetermined components are
zenerated during the composition (e.g. SSM, UAP, etc.)
and there are interactions between those components of
the JDE, SDE, and VCF services. Several components
can be newly generated (e.g. SSM,, of composed service)
or modified (e.g. SSM, and SSM; of existing services)

The final goal of this resource is to have a capability
of combining any TINA services in various levels, we
have a step by step strategy to achieve this goal. As the
first level of the composition, in this paper, we propose a
component model for the static service composition in a
singe provider domain.

JUDE) JowrDoc
SISDE) Shered
deo

Fig. 2 Example of Static Service Composition.

11I. COMPOSITION ARCHITECTURE

In TINA specification[1,3,4], the service composition is
to create a new service or a service instance by combining
two or more services or service components. A service
composition may take place in a single provider domain,
between a retailer and a third party service provider, and
between a third party service provider and another third
party service provider [3]. New services are being created
through composing features of many existing services.

To realize the service composition technique, firstly a
session model defining abstract service architecture of
composition should be designed. And a detailed specification
for the composition technique, composed of information
model and composition model, should also be defined. An
information model defines the functions of information
objects and relationships between them, based on the
session model. And the computational model defines
computational components and interface between them.
As a result of these reasons, we should define new objects
and components for service composition using information
and computational model.

The specification of the TINA service composition
framework is general to make it adaptable for various
circumstances and environments. It is based on a set of
generic paradigms that can be specialized or extended for
specific services.

The designed composition architecture in this paper is
mainly focused on retailer and third-party service provider
domains since a user domain can be very application
specific. Figure 3-1, and 3-2 illustrate the designed static
service composition architecture which is applied to the
video presentation service (VPS) using the direct interface
mechanism and the indirect interface mechanism.
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Fig. 3-1 Relationship of Service Composition Objects
using Direct Interface Mechanism.
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Fig. 3-2 Relationship of Service Composition Objects
using Indirect Interface Mechanism.

It is worth to note that the indirect interface mechanism
has the advantage of separating different providers, and a
consistent interface with in the TINA specification. We
model the composition components using the indirect
interface mechanism, since it has the extendible provider
domains and effective interfaces, and it is easy to
implement the static composition.

IV. COMPOSION MODELING

A. Composition Objects

Fig. 3-2 shows the composition objects on the service
composition architecture. Through this architecture model
based on the TINA specification [1], the domain access
session can act as a user, as a provider or as a peer
function (User + Provider) depending on the access role
in TINA specification. If the role is a user, it requests for
service functions to a provider. Each service session may
perform a service composition process with the request
issued by access related sessions. On the composition
step, a service type manager object determines whether
or not the composition is possible. And it also provides
the own attributes of services to the access session. The
composition description object manages the information
of the newly composed session. Table I and Table 11
describers information objects that are related to the

service composition. A conclusion section is not required.

Although a conclusion may review the main points of the
paper, do not replicate the abstract as the conclusion. A
conclusion might elaborate on the importance of the
work or suggest applications and extensions.

That construct a service are classified into access session
objects and service session objects. The functions of the
objects are as follows. For the detailed functions of the

computational objects, refer to the reference 1], [3], and [4].

Table 1. Service Type Manager

Descriptions
Identification of Service
Identification of Service
Provider
Interface Reference of Service
Factory Component

Information Content
Sve_Name String

Sve_Provider String

IR of SF String

Max _Usr Num | Integer | Maximum Number of User
Comp Svc Lst List List of Svc Name
Stream Svc Bool Requirement of Stream Service

Table 2. Composition Description.

Information | Content Descriptions
. Relation between Initiator and
Relation Enum ”
Initiated
Initiator String | Composition Requester
Initiated String | Composition Requestee
Started Time Time Started Time of Composition

A.1 Access Session Objects

- Object: UAP-AS (User APplication-Access Session),
PA, UA (including CompUA), 1A, STM, CompA

- Establish access relation between domains

- Deliver users’ service requests to the provider
domain

A.2 Service Session Objects

- Object: UAP-SS (User APplication-Service Session,
SF, USM (including CompUSM), SSM

- Establish service session as response of users’
services requests

- Provide services to users

Among these computational objects, composition
related objects are STM (Service Type Manager), SF
(Service Factory), CompA, 1A (Initial Agent), CompUA
(Composition User Agent), CompUSM (Composition
User service Session Manager) and SSM (Service
Session Manager, CompSSM). These objects have to
provide additional interfaces for service composition as
follows.

A3 ST™M

The STM contains and manages information about
specific services, and the interface that should be added
to provide composition related information is as follows.

Interface STM {
//Basic Operations
Request_Composible Svcs (svcs);

}'.

A4 SF

The SF, which creates and manages service session
objects (USM and SSM) has to provide following
interface to initiate or terminate CompUSM for the
service composition.

Interface SF {
//Basic Operations
Create_Composition USM
(IR _of Other Domain);
Delete Composition USM ();
};
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Fig. 4 Service Composition Objects.

A.5 CompA

The CompA is an additional object solely for service
composition capabilities. It has the same capability with
that of PA except that it has following additional
interface for requesting composition and decomposition.

Interface CompA {
//Basic Operations of PA
Compose_Svc ();
Decompose Svc (),

A.6 CompUA

The CompUA is a component that inherits from UA.
And it issues a request for the establishment of a service
session and controls that session. So it should provide
following interface to deliver an initialization request for
composition session.

Interface UA {
//Basic Operations of UA
Create Comp_Ses ();

},.

A.7 CompUSM

The CompUSM inherits from USM that manages the
service session on user domain. And it should provide
following additional interfaces to deliver composition-
related controls to the service sessions on the provider
domains.

Interface USM {

//Basic Operations of USM
Send_Comp_Controls (control);
Compose (IR _of Other_USM);
Decompose ();

},.

B. Composition Scenario

This section describes the steps of the service
composition using a possible scenario. We show the
information flow for the designed components of the
static service composition using the event trace diagram
as shown in Figure 5. The interactions between
components are described in detail as below.

B.1 Precondition
The operator of a retailer domain requests service

composition operation using CompMgr. As a result of
composition, a new service, e.g., video presentation
service (VPS), is composed two services: with a VCS
and a VOD services. All service composition objects
reside in the retailer domain.

B.2 Scenario

1. An operator requests a new service creation to Service
Composition Manager (SCM).

2. The GCCM (General Context Configuration Manager)
gets the service profiles of VCS and VOD.

3. The SCM requests for the temptation of the new
requested service (VPS) to STM using service profiles
of VCS and VOD and STM returns object references.

4. The SCM requests for invocation of the Service
Composer (SC) to SE.

5-7. The SF creates service composer, CompUSM (USM-
VPS) and CompSSM (SSM-VPS) and SF returns
interface references of SC, CompUSM and CompSSM.

8-9. The SC tests status of CompUSM and CompSSM,
and manages session Status.

10. A user requests a new service session of VPS through

UAP-VPS.

11. The SC checks registration of VPS to subscriber

objects.

12. The CompA requests a new service session of VPS to

VOD provider and VCS provider.

13-15. In the provider domain, the SF creates USMs and
a SSM for a new service session and returns
interface references.

16-17. The CompSSM synchronizes the CompUSM to
support interactions between the service session
managers in service provider domain.

Service Service

G ition Profile of Service Service USM-VPSs
Mml’“' GCCM VCS and VOD STM Factory Composer SSM-VPS
ager
1reqComp ) 5 gerSveProfile
e— 1) — 11—
\‘ 3 genSveCompOhy
} [l
4. mvokeSveLompObj
5 imt$veComy
6.initUSM
0 7initSSM |

(a) Access Scenario of Service Composition Manager Objects

UAP.VPS Service SSMEVPS  USMLVPS UAVOD  SFofVCs SSMVCS USM-VCS
Composer  (CompSSM) (CompUSM) CompA  UAVCS  oqvop  SSM-VOD USM-VOD
8.checkStatus
A R B!
{1
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e [ ] —— Obieds
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(b) Access Scenario between Retailer and Service Provider

Fig. 5 Typical Access Scenario at RtR-RP.
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V. IMPLEMENTATION OF THE PROTOTYPE
FUNCTION

A. Environments

The designed service composition model was
implemented and tested on an ATM network. The ATM
network platform consists of three switching nodes such
as the ASX-200 Series switches (product by FORE Ltd.).
For the VCS and the VOD services, there are two types
of the connections: DPE connections for operation interface
between stakeholders and stream interface connections
between end users. As the user terminals, we used IBM
Pentium PC on windows NT with a video codec card
(Osprey-1000) and a Fore ATM adapter card. At the
provider site, we developed the service components and
the connection management components on a SUN and a
DEC workstation using IONA orbix2.3 MT which is an
OMG CORBA compliance.

The stream interface between end-to-end users was
realized using the multicasting protocol on the ATM
service platform as in Figure 6 and the prototyping of
stream interface connectivity was designed following the
connection management architecture on TINA-C.

The connection management architecture for stream
interface consists of CSM (Communication Session
Manager), CC (Connection Coordinator), LNC (Layer
Network Coordinator), NMP-CP (Network Management
Layer Connection Performer), EML-CPs (Element
Management Layer Connection Performers) and SA
(Switch Agent) objects on a single network provider
domain. We used the SNMP protocol between EML-CP
and ATM switches using an switch agent object.

Retailer
Objects VOD, VCS
(Service Service
K Provider
Objects

C

Ma:lager)
{ DPE(Orbix 2.3 MT) |

' VCSVOD SP
L Retailer e Server

Management [
Objects(Network | |
Provider) o

User Terminals

ATM Networks
O

Network Provider Server

Fig. 6 Prototype Configuration for Service Composition Test.

B. Testing

In this test we use the VCS as the first (initializing)
service, and the VOD as the second service. For the
service composition — new service creation, an operator
on the retailer domain runs the service composition
manager as shown in Figure 7. During the composition,
components of the new service should be generated in
the retailer domain. The newly generated components
include CompUSM, SSM, etc. If the VCS and the VOD were
composed into a single composite service successfully,
customers on the network can be serviced with a VPS as
a new service. As a result of the service composition, the
VCS and the VOD are composed into a single composite
service successfully as shown in Figure 8.

Modify Display Exit

Service Composition Manager

Evei
A Senvice Composition ID |Vldeo Presentation Service _v_}
Element Services Video Conference Service fhé
Video On Demand Semce e
-
Senvice Provider Domain Name IETRLd _ﬂ
Serace Composition Type ¥ Static f~ Dynamic

Service Template Manager lVideo Presentation Service __v_]

Fig. 7 Operation Interface of Service Composition Manager.

VI. CONCLUSION

Modern multimedia services to adapt client-server
architecture become more sophisticated and complicated to
provide newly introduced features for users. To efficiently
cope with such situations, standard-making efforts for
multimedia services are currently under way. Service
architectures from the efforts should include the basic
features of reusability, portability as well as the service
composition capability or the object-oriented design on
distributed networks. In order to be capable of combining
several services from different vendors into a new service,
service composition techniques should soon be realized.

Video Ou Deinand

e R Bt ELE R |

- oo X o

Fig. 8 The Example of User Interface for VOD and VCS
Service.

In the paper, we proposed a service composition
model and designed a composition architecture based on
the service architecture of the TINA-C. The designed
model is able to extend functions of a service by
combining functions from different services. It can also
provide a feature of creating new services with two or
more existing services. For this composition capability,
information and computational models from the TINA
architecture are defined in terms of service components
or objects, and relations or interfaces between them.

The validation of the designed service composition
model using two multimedia services is proceeded. And
we proved the designed model by combining the two
multimedia services into a composite service. We obtain
the specification of the detailed composition architecture
between a retailer domain and a third-party service
provider domain.
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