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Abstract —The Service Delivery Platform (SDP) is a complex
IT-based system that integrates into the telco network. The SDP
supports convergence between telco and IT domains by simpli-
fying access to telco resources and capabilities. As a result, the
SDP hides technology, implementation and distribution specifics
of underlying telco resources. However, the SDP is not stan-
dardised but has vendor-specific interpretations. In addition, SDP
products use mixes of standards-based and proprietary technolo-
gies. Our research aims to contribute towards SDP standardisa-
tion by defining a framework of generic architectural concepts.
The framework abstracts technologies and applies its concepts to
SDP development. We define concepts for the framework, that
is, SDP architectural requirements. To define the requirements
we extract technology-neutral architectural concepts from various
SDP interpretations. In this paper we discuss the SDP and eval-
uate a proposed interpretation. We describe the method used to
uncover SDP requirements. Also, we define the SDP and present
the requirements. We conclude that the requirements contribute
to SDP standardisation, by promoting the development of SDP
architectures, independent of technologies, implementation and
distribution.

Index Terms — Convergence, Framework, Architecture, Re-
quirements, Abstraction, Standardisation.

I. INTRODUCTION

The telco network contains interacting systems that are
implemented using a variety of technologies. Each system
performs various functions, for example, networks con-
nect reliably and securely to deliver services to customers.
Also, independent service platforms enable service devel-
opment, provisioning and deployment. Services offered
by platforms include voice and data services. Integrated
into all systems is the Operations/Business Support Sys-
tems (OSS/BSS) that manages activities such as service
subscriptions, billing and fault recovery.

Currently, another such system to be integrated into the
telco network is the Service Delivery Platform (SDP) [1].
The SDP is an Information Technology (IT) based plat-
form that integrates independent telco systems and exposes
their service-oriented functionality to external 3"¢ parties.
Being IT-based, the SDP also provides a point of integra-
tion between telco systems and external IT-based systems.
External IT systems are located across various domains in-
cluding the Internet, enterprises and other telcos.
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The SDP enables telco/IT integration so as to support
application development and service delivery. Hence, IT
applications may use telco capabilities, via the SDP, to pro-
vide customers with telco and Internet-like services.

By using the SDP, the telco benefits from telco/IT con-
vergence. For example, the telco increases its revenue by
delivering a variety of services to customers on Internet,
enterprise and fixed and mobile telco networks.

The SDP is not standardised; rather it represents a con-
cept with many interpretations. These interpretations are
defined by various analysts, vendors, service providers, I'T-
using enterprises and telcos. In addition, multiple service
platform standards incorporate their view of the SDP into
their architecture.

Each interpretation focuses on specific requirements that
yield different business models, architectures and imple-
mentations. For example, some SDP products focus on
content management, OSS/BSS integration and service
creation. Also, products use a mixture of standards-based
and proprietary technologies. Hence, a unified and stan-
dardised SDP is needed.

Our research focuses on the following question: “how
does one define a complete and standardised SDP inde-
pendent of technologies?”” Therefore, we aim to contribute
towards the standardisation of the SDP, by defining a tech-
nology neutral framework. The SDP framework contains
generic concepts that are technology neutral. By applying
these concepts, SDP architectures and implementations are
defined.

In this paper, we define a crucial set of concepts for
the SDP framework, that are independent of any technolo-
gies. These concepts are the SDP architectural require-
ments. The requirements aid in structuring SDP architec-
tures. Similar to other standardised frameworks ([2] and
[3]), defining requirements represents the starting point of
the SDP framework. To define the requirements we extract
generic concepts from various SDP perceptions.

In this paper we provide background on the SDP. We
elaborate on a proposed SDP interpretation and discuss its
limitations. We then discuss the approach taken to uncover
the SDP architectural requirements. Next, we provide a
generic SDP definition and uncover its requirements. Last,
we discuss the implications of these requirements.



II. SDP CONCEPT

The SDP has no agreed definition, however, a popular
interpretation specifies the SDP as an “IT solution that is
deployed by fixed and mobile network service providers
to deliver next generation voice and data services to con-
sumers and enterprises” [1].

Aligned with this definition, [1]] defines a minimal set of
architectural requirements. The SDP:

e manages service creation, provisioning, execution

and billing;

« supports the delivery of services in a network and
device-independent manner;

« provides a single standardised point for developers to
find and use diverse services and content; and

« provides external developers and IT using enterprises
with open and secure access to telco capabilities.

Accompanying this definition and requirements, is an
SDP architecture. The original architecture is defined in
[1] and shown in Figure [/ We provide additional detail
on the architecture to include converged networks, inter-
faces, a distribution plane and technology mappings. In
the figure, the architecture defines various layers and plat-
forms:

« Service Exposure Layer: provides developers with ac-
cess to services that abstract applications contained in
lower platforms.

« Service Execution Platform: hosts various voice and
data applications, that provide services to customers.

« Content Delivery Platform: manages delivery of con-
tent to customers.

« Network Abstraction Layer: provides a point of inte-
gration between SDP and converged networks.

« Integrating into all layers and platforms are manage-
ment platforms and data stores.

In the figure we illustrate technologies and Applica-
tion Programming Interfaces (API) implementing plat-
forms and layers. For example, Parlay and Parlay X [4]]
implement the service exposure layer. However, Parlay
also implements the network abstraction layer, execution
platform and content delivery platform. For the network
abstraction layer, standards such as Parlay X, JAIN [3],
OMA [6] and IMS [7]] are used.

A. Limitations

The SDP architecture in [1] is derived from various
products, such as [8]], [9] and [[10]], and influenced by their
specific requirements and technologies. As a result, this
SDP is a simplification of common functions offered by
various products.

The SDP architecture in [[1]] is incomplete, since lay-
ers and platforms require further decomposition to un-
cover additional functionality. Also, no appropriate cus-
tomer/device platform is defined. Therefore, communica-
tion between device, SDP and converged networks is not
managed.

The SDP architecture maps standards-based APIs onto
the architecture in [[1]]. However, different APIs are used to
implement a single platform or layer. Thus, using various
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technologies causes inconsistency among SDP implemen-
tations. In addition, proprietary web-based APIs are used
to expose OSS/BSS and data store functionality to layers
and platforms.

The SDP architecture also incorporates the SDP within
a distributed environment, that is supported by a distribu-
tion plane. This plane supports communication between
diverse implementations of layers, platforms, services and
interfaces. However, [1]] does not provide detail on the dis-
tribution of the SDP, the distribution plane and its technol-
ogy choices.

III. UNCOVERING ARCHITECTURAL REQUIREMENTS

We view the SDP concept as the convergence of ideas
from various telco, IT and Internet perspectives. Each
perspective specifies SDP requirements and defines corre-
sponding architectures to satisfy those requirements. How-
ever, these architectures are technology-oriented and use
both standards-based and proprietary technologies.

As shown using the interpretations in [I]] and Figure[l]
technology-oriented SDP architectures exhibit various lim-
itations. We aim to overcome these limitations by defining
the SDP’s architectural requirements, independent of any
product and technology biases. These requirements pro-
vide a technology neutral foundation that contributes to-
wards the development of generic SDP architectures.

To specify requirements we extract common architec-
tural concepts from current SDP perspectives. The ar-
chitectural concepts are technology independent. The
SDP perspectives originate from telco operators, stan-
dards bodies, product vendors, IT using enterprises, ser-
vice providers, content providers and customers.

A. Definition

Before listing the requirements, we define the SDP as
“a structured, distributed and managed IT-based system,
simplifying telco infrastructure as abstract services that
are offered across diverse network and business domains”.
Based on this definition we note the following architectural
requirements.



B. Infrastructure Integration

Many SDP products, such as [[11f], promote infrastruc-
ture integration to improve various telco activities. Hence,
integration of heterogeneous infrastructure is an objec-
tive of the SDP. The infrastructure includes both legacy
and new circuit/packet transports, service platforms, media
repositories, data stores and OSS/BSS platforms. These
systems are distributed and implemented using various
technologies.

To integrate infrastructure, the SDP simplifies access to
infrastructure parts by separating telco resource and ca-
pability functions from their complex physical representa-
tions. Some functions include:

e setting-up connections;

« negotiating transport QoS;

« configuring device capabilities; and

« updating billing databases.

Separated functions are complex to use since they re-
main technology and distribution specific. As a result,
the SDP abstracts infrastructure functions into reusable,
technology-neutral and distribution-neutral software-based
services. These services provide functionality, such as:

« make multiparty calls;

e oObtain customer location;

« manage service profiles;

« send and receive messages; and

e query customer accounts.

These services enable reuse of all telco infrastructure parts
for various activities, such as decreasing service develop-
ment effort, improving network management and stream-
lining business and operational processes.

These services are used by external IT-based infrastruc-
tures, such as service platforms, data stores and content
management systems. Hence, SDP services support inte-
gration between telco and I'T-based infrastructures.

C. Service Oriented System

SDP services contain functionality that abstracts com-
plex infrastructure functions. Since numerous functions
exist within the telco, a number of services are created.

Within the SDP, we define two categories of services:
building block services and composite services. Building
block services simplify access to network functions, per-
form distinctive tasks and do not integrate with other build-
ing block services. Composite services integrate one or
more building block services, further simplifying access to
infrastructure functions.

Composite services provide new functionality by inte-
grating multiple composite services and simplifying their
use. The nested nature of composite services is finite.
Thus, composite services are defined until no further sim-
plification is gained or no unique functionality is defined.

SDP services use generic mechanisms to offer access
to their functionality. These mechanisms are called inter-
faces. Interfaces prescribe, in an implementation indepen-
dent manner, what functionality a service offers. For exam-
ple, [1]] and [12]] recommend a service offer the following
interfaces:

« consumption interface - exposes a service’s avail-

able functionality.

« client interface - enables a service to use other ser-

vice interfaces.

« management interface - used for service administra-

tion.

Interfaces expose SDP services to IT and Internet ap-
plications. Applications use SDP services, via their inter-
faces, to provide their own services to customers. Also,
applications use service interfaces independently of service
implementations.

Besides providing implementation independence, inter-
faces exhibit distribution independence. Therefore, appli-
cations using service interfaces are not constrained to spe-
cific implementation and distribution technologies.

D. Business Case

The SDP sustains a business environment. In this SDP
business environment [13] the SDP supports the conver-
gence of various business entities. For example, the SDP
supports business relationships between the telco and ex-
ternal IT, Internet and broadcast enterprises. These enter-
prises are generalised as customers of the SDP.

Various forms of customers exist within the SDP busi-
ness environment. These customers are providers, con-
sumers and brokers. Providers use SDP services to cre-
ate new applications or provide resources to others in the
business environment. Consumers subscribe, use and pay
for applications that are managed by the SDP. Consumers
also use SDP services for subscription, profile and account
management.

Brokers support interactions between consumers and
providers. Brokers are incorporated in [9]], [[12]], [14] and
[15] and use SDP services to create applications that pro-
vide services to both consumers and providers. For exam-
ple, consumers may use broker applications to find services
offered by application providers.

The SDP must support new customers that enter the
business environment at any time. In addition, the SDP
must cater for new customers’ needs and requirements.
Thus, the SDP requires a flexible and dynamic business
model.

1) Generic Business Model: ~ An illustration of a
generic SDP business model is shown in Figure The
business model caters for various customers and defines re-
lationships between customers, using business relationship
points. These points are:

« BR( g - consumer to broker relationship.

« BRpp - broker to provider relationship.

« BR(p - consumer to provider relationship

o BR( (¢ - consumer to consumer relationship.

« BRpp - broker to broker relationship.

« BRpp - provider to provider relationship.

The generic business model may be decomposed to reveal
detailed entities and relationships.

A specific SDP business model derived from the generic
model is shown in Figure The figure illustrates con-
sumer decomposition into a service subscriber and end-
user. Providers such as connectivity, application, service
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and content providers are defined. Brokers such as service
and content brokers are also shown.

In the example business model most business relation-
ship points are used. For example, service subscribers
obtain a list of services from service brokers (BR¢cp).
The service subscriber registers for selected services from
a service provider (BRcp). Service subscribers allow
end-users to use services (BRc¢). End-users consume
services from service providers (BRcp). End-users use
their connectivity provider (BR¢ p). Service providers of-
fer services on behalf of application providers (BRpp).
Application providers use content provisioned by content
providers (BRpp).

The SDP services provide the required functionality to
implement these business relationship points.

E. Overall Management

The SDP contains management services that abstract
and expose OSS/BSS functions. These management ser-
vices are used via their interfaces by management ap-
plications. These applications implement telco business
processes.

As an example, a complete set of telco business
processes are defined in the enhanced Telecommunication
Operations Map (eTOM) [|16]]. Also, limited services and
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interfaces used to implement eTOM are defined by [17].
A management model illustrating business processes, ser-
vices, interfaces and OSS/BSS are shown in Figure 3]

Apart from supporting business processes, the SDP itself
is managed. More importantly, the SDP ensures traditional
telco “quality requirements” [18] such as high availabil-
ity, security, reliability, scalability and fault tolerance are
maintained.

A model illustrating these management requirements are
shown in Figure [3] The figure shows varying levels of
management supported by the SDP. The business process
management level administers the execution of business
processes involving the telco and its customers. The ser-
vice and application management level administers appli-
cations, services, interfaces, reliable communication, secu-
rity, atomic transactions and life cycles.

The platform management level administers the inter-
working between services and infrastructure functions.
This level ensures services use telco functions independent
of technology, distribution and implementation. The net-
work resource management level ensures the physical con-
tainers for telco infrastructure functions are available for
use by SDP services.

F. Architectural Structure

The SDP integrates a distributed collection of telco and
IT-based systems. Also, customers use the SDP and its
services for various reasons. As a result, each system or
customer perceives the SDP differently.

SDP perceptions are business oriented, customer ori-
ented, service oriented and functional oriented. Also,
each perception views the structure of the SDP differently.
Hence, the SDP must exhibit a generic structure that is eas-
ily reconfigurable. To structure the SDP we use generic
concepts, such as layers, domains and planes.

1) Layers: Layers are used in modeling many telco ar-
chitectures, for example, TINA [19]], Parlay and the IMS.
Layers provide a means to horizontally group and structure
a collection of related entities. In addition, layers model
client-server communication between entities.

In telco architectures, layers are used to model switching
levels and service levels. For the SDP, switching levels are



called Network Resource Layers. These layers group phys-
ical network elements and their network-oriented func-
tions.

For the SDP, service levels are called Intelligent Service
Layers. These layers group SDP services. These service
layers’ services are realised as either building block ser-
vices or composite services. A representation of SDP lay-
ers are illustrated in Figure

Service layers use lower resource layers, by accessing
their technology-specific functions. Service layers sim-
plify access to these functions by using their technology-
neutral service interfaces. Thus, service layers hide the
complexities of using lower resource layers.

Besides abstracting lower resource layers, service layers
simplify each other. For instance, multiple service layers
are hierarchically structured with topmost service layers
simplifying access to lower service layers. This represents
abstraction of service layers by service layers.

Some service layers are also specific. For example, data
stores located in a resource layer may have their func-
tions abstracted by services in a separate intelligent service
layer. As a result, this separate service layer may provide
only data-centric services.

2) Domains: Domains represent areas of division
across the telco network by ownership or functions. Do-
mains are used to model various telco architectures such as
IN, TINA, Parlay and TIPHON [20].

Domains vertically structure the distribution of layers
and their components among areas of interest [18]]. For in-
stance, resource and service layers may intersect customer,
network and management domains. Also, layers’ com-
ponents communicate synchronously and asynchronously
across one or more domains. For example, communication
may occur vertically across layers but within the same do-
main. Also, communication may occur horizontally across
domains but within the same layer.

Similar components from various layers are grouped
into specific domains. For example, components on the
customer device are grouped within the customer domain.
An illustration of domains is shown in Figure

3) Planes:  Specific layers and domains may be
grouped together to focus on particular SDP concerns.
These groupings are managed with the help of planes.
Planes are reused in many telco architectures, such as the
IN and IMS.

A particular plane used to structure the SDP is the mid-
dleware plane. The middleware plane focuses on abstract
mechanisms used to support communication between ser-
vices, that are distributed across layers and domains.

By providing the middleware plane, distributed services
communicate independently of their location and imple-
mentation. Thus, the middleware plane hides communica-
tion complexities of the SDP, so as to simplify the defini-
tion of SDP functions, services and their relationships.

Planes group layers according to their similarities. Also,
some layers may operate within distinct planes or across
multiple planes. For example, layers abstracting service
control functionality are grouped into a control plane. In
addition, all layers (and planes) intersect at the manage-
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ment plane. An illustration of planes used in modeling a
SDP are shown in Figure[5]

G. Standards-based Implementation

SDP architectures must be technology neutral. As a re-
sult, a SDP architecture is implementable using a variety of
technologies. The technologies must implement SDP ser-
vices, interfaces, applications, middleware and functions.

We motivate the use of open standards-based tech-
nologies for implementing the SDP. By using open stan-
dards, implementations remain consistent and interopera-
ble. However, vendors may choose to implement the SDP
using some proprietary technologies. If so, vendors must
implement at least two parts of the SDP using open stan-
dards: the north-facing and south-facing SDP interfaces.

The north-facing interface represents the collection of
services exposed to customers. Basic functionality ex-
posed by these interfaces support application development.
Hence, standardised north-facing interfaces promote porta-
bility of applications across SDP implementations.

The south-facing interface represents service access to
telco resources and capabilities. Hence, standardised
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south-facing interfaces enable portability of SDP imple-
mentations across different telco networks.

A variety of technologies are available to implement the
SDP. We illustrate an example technology map used to
implement the SDP. The map is shown in Figure [6| In
the figure, the Unified Modelling Language (UML) [21]]
is used to describe and model the SDP independent of
technologies. The UML is converted into various types
of implementation neutral representations, such as Inter-
face Definition Language (IDL) [22] or Web Services De-
scription Language (WSDL) [23]]. These representations
are implemented using various technologies, such as C++,
Java. Some representations are implemented using com-
plex technologies, such as the Session Initiation Proto-
col (SIP) [24].

Many of the above technologies are incorporated into
standardised telco and IT-based solutions, such as Parlay,
the Open Mobile Alliance (OMA) [6] Service Environ-
ment [25] and the IMS service layer. These solutions in-
clude standardised architectures and technologies that may
be easily incorporated into both SDP architecture and im-
plementation. Thus, the SDP benefits from reusing and
integrating these open standards.

IV. RESULTS AND CONCLUSION

We have defined the SDP concept and evaluated a pro-
posed architectural interpretation. The proposed architec-
ture is limited since it is derived from proprietary tech-
nologies and defines specific functionality. By extend-
ing the architecture, we have also shown common lim-
itations with SDPs, that is, technology dependence and
lack of standardisation. To overcome these limitations
we extracted generic concepts from various SDP interpre-
tations. These concepts define the architectural require-
ments of the SDP. The requirements focus on integration,
services, interfaces, business and management modeling,
layers, domains, planes and standardisation. Also, the re-
quirements are independent of technology, implementation
and distribution details. As a result, the requirements en-
able the development of technology neutral SDP architec-
tures. Therefore, the requirements significantly contribute
towards the SDP framework and ultimately standardisation
of the SDP.
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