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ABSTRACT
In this paper we describe the service platform for the MAMS
framework which is an agent based platform for the creation,
deployment and execution of service compositions created
by non-IT-experts. Our platform provides a flexible ser-
vice execution environment, which utilises agent technology
to improve scalability, platform & service management and
stability.

1. INTRODUCTION
Nowadays, even though technologies for global provision-

ing of services are well established, it is still difficult for small
and medium enterprises to act as service providers. The rea-
sons for this come from the need for technical know-how to
create services and the necessary infrastructure to provide
the created services.

The project MAMS (Multi Access - Modular Services) [5]
addresses these issues by allowing non-technical persons to
quickly and easily create, deploy and manage services, ac-
cording to the users needs. Platform providers as technical
experts can concentrate on the provisioning of tools and ba-
sic services for service creation, and on the infrastructure for
reliable hosting of the services.

With the incorporation of agent technology, we have real-
ized an open distributed service delivery platform (ODSDP)
as part of the overall MAMS framework, which enables adapt-
ability to dynamic environments.

2. MAMS PROJECT
The development of new services for telecommunication

applications and other IT systems is one of the most im-
portant vehicles of innovation for telecommunication and
other service providers. Competition and ever growing ex-
pectations of users require a faster service development and
the means to deliver those services promptly. The MAMS
project employs graphical service composition and agent-
based approaches as answers to these problems.

First, a visual service creation environment for non-IT-
expert users has been developed that allows the easy com-
position and deployment of new services. Thus, the non-
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experts become developers and can apply their creativity
and domain knowledge to literally construct new services
and applications.

Second, the development tools and the service execution
environment are integrated into a unified framework - the
MAMS Service Framework. This allows a smooth deploy-
ment of the developed service compositions and enables fur-
ther acceleration of the development process. The service
execution environment as well as the development tools offer
integration of up-to-date technologies and infrastructures.
Figure 1 shows that the MAMS framework offers a complete
vertical integration of all layers, from the service creation
over execution down to the network layer.

Figure 1: MAMS Framework

2.1 Agent Technology in MAMS
The enabling technology for integration of the different

components of the MAMS Framework is a multi agent sys-
tem (MAS). This MAS works as a service execution envi-
ronment, and is called Open Distributed Service Delivery
Platform. Using a multi agent system for service execution
environment has several advantages.

First, when used as an organisational and functionally
closed entity, agents provide an intuitive concept for map-
ping functionalities such as basic services or service composi-
tions to logical entities (i.e. agents). Based on this mapping,
it is now possible to provide each service stakeholder with a
set of introspective and — if applicable — management fea-
tures that can be tailored to the respective service. Further-
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more, through this organisational service-to-agent mapping,
the system becomes highly scalable by the agents potential
to be distributed.

Another important aspect of agents is the ability for adap-
tive behaviour. It has already been shown that agent tech-
nology and especially multi agent systems are well suitable
for creating systems that incorporate adaptive behaviour [3,
2, 4]. We think that adaptive agents can also provide rea-
sonable features in the context of service execution and thus
enrich the MAMS service execution environment.

2.2 Platform architecture
In the MAMS framework we distinguish between two dif-

ferent notions of services. The first is the basic service which
is an atomic building block for the modelling of user gener-
ated service compositions. These building blocks are typi-
cally equivalent to web service operations, i.e. they provide
a single functionality which is easy to understand and can
be applied in various contexts.

The second notion is that of a service composition that
is composed from basic (or other) services by the non-IT-
expert. Once such a service composition is complete, it can
be deployed on the ODSDP and is then available to the
service users.

The service creation process starts with graphical Service
Description Language (SDL) which is a data flow oriented
modelling language that can be used by the non-IT-expert
for service compositions. From this, we generate a BPEL
based intermediate model, which is used for storage and
compatibility. Finally, we translate this to a Declarative
Formal Language (DFL) which is interpreted by the agents
and includes ontology based declarative service descriptions
which allow the application of reasoning and service match-
ing to the composition.

While the intermediate model can be executed with a nor-
mal BPEL-engine, it also contains OWL-S [1] descriptions
for all used basic services. Thus, in the DFL we can re-
place the WSDL-call with an abstract call to the OWL-S
description. The DFL script is then deployed into an agent
on the ODSDP that is able to execute this script. However,
as that agent now has a semantic description of the basic
services that will be executed, it is able to apply reasoning
and service matching to the service composition in order to
optimize the service execution.

For example, the composition may only contain a call to
an abstract messaging-service that states that a message is
to be delivered to a certain user. The agent is then able to
decide at runtime, which mechanism can be used to deliver
the message, e.g. SMS or eMail, depending of the available
addresses and preferences of the user.

The runtime environment of the agents is the ODSDP. It
consists of an arbitrary number of agent nodes which are
interconnected. This allows an organisational as well as a
physical distribution of the agents that provide the services.

The platform uses an adaptive load balancing method ap-
plying two basic load balancing strategies. A simple load
distribution manager starts new agents on the least loaded
node of a platform. Additionally, Scheduler Agents moni-
tor load on their local Agent Nodes. They act on very high
local system load by migrating local agents to other Agent
Nodes that are significantly less loaded. This runtime load
balancing allows to react to changing workloads during the
lifetime of an agent based application.

A MAMS agent is based on a component architecture,
which contains two mandatory components: a memory for
the storage of agent-internal knowledge and an execution
cycle to enable pro-active behaviour. Optional components
allow the addition of further generic functionalities such as
service matching or execution of service compositions. The
interaction between all components inside an agent takes
place via the memory according to the blackboard metaphor.

Security mechanisms such as Single Sign-On(SSO) based
authentication and authorization ensure that the manage-
ment interface and the services can only be used by the
groups of users which are specified by the responsible ser-
vice provider or platform provider.

3. RESULTS AND CONCLUSION
During the MAMS project, we implemented two proto-

typical scenarios from the eHealth and eBusiness domains,
in order to verify our approach. Both scenarios were used
to evaluate the complete processes defined in MAMS for
the creation of services by non-IT-experts, including service
composition, deployment and service execution. Ongoing
Testing shows that the features of a service delivery plat-
form like the ODSDP can be efficiently based onto a service
execution environment with the help of agent-oriented soft-
ware design. By assigning each new service composition to
a single execution agent, runtime deployment and control of
service execution could be achieved. We have successfully
applied adaptive service execution strategies by including
semantic service matching and load balancing mechanisms.
We conclude that multi agent technology is of great bene-
fit in the design and implementation of a service execution
environment as shown in this paper.
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