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ABSTRACT
This paper addresses negotiation of bindings in open systems, and in

particular how to characterise the capabilities of heterogeneous platforms,
and  communication  channels.  Based  on  a  middleware  architecture
supporting  policy-governed  binding,  negotiation  is  about  selecting
suitable  policies  for  bindings  at  run-time.  We  propose  a  model  for
declarative  expressions  based  on  a  hybrid  of  declared  and  rule-based
conformance, and composition operators. We also propose a scheme for
how the middleware can support automatic characterisation of resources
or  other  relevant  capabilities  and  composition  of  these,  based  on  the
declarative expression model. 

Categories and Subject Descriptors 

D.2.1  [Software  Engineering]:  Requirements/Specifications  --
languages. D.2.12  [Software  Engineering]:  Interoperability  –
distributed objects. 

General Terms
Experimentation, Languages.
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1.INTRODUCTION
In  the  last  decade  much  attention  has  been  turned  towards

middleware which supports dynamic adaptation to non-functional
application requirements  and varying  environmental  conditions.
This  is  motivated  by  requirements  for  e.g.  multimedia
applications,  mobility,  dependability,  etc.  The  capabilities  of
platforms on which to build open and distributed applications are
also increasingly diverse. Platforms may offer different types and
amounts of resources for computing and communication, as well
as  different  mechanisms  to  manage  them.  The  approach  of
middleware  providing  one  single  abstraction,  hiding
implementation  details  and  differences  between  the  various
platforms is recognized to be too limiting. Therefore, research has
been focusing on opening up and componentising the middleware,
to  make  it  more  configurable,  but  still  without  sacrificing
abstraction.

Reflective middleware [1] explore the idea of using meta-level
architectures for exposing implementation issues, and using meta
object protocols for programmatic access to these. It is however
less  clear  how to support  automatic  adaptation to  various  QoS
requirements  and  environmental  properties.  Binding  between
components would involve a negotiation process, which involves
exchanging  requirements  and  offers,  to  reach  agreement  on  a
contract and to find a solution on how to configure the binding
accordingly.  This  means  that  we  need  more  than  platform
abstraction, we also need platform awareness, which is the ability
to  characterise  and  exchange  the  properties  of  the  platform.
Systems which have such expression and negotiation capabilities
with respect to non-functional properties are often termed Quality
of Service Aware (c.f.  [2]).  However  QoS research has mostly
focused  on  static  specification  or  dynamic  negotiation  tied  to
specific architectures.  

This  paper  addresses  how  to  expose  varying  platform
capabilities  in  a  way  that  facilitates  negotiation  between
heterogeneous  platforms  on  how to  select  suitable  policies  for
bindings. The main contributions are: (1) A proposed model for
declarative  expressions.  (2)  A  proposed  scheme  for  how  the
middleware  can  support  characterisation  of  resources  or  other
relevant capabilities, as well as composition of these.   

In section 2 we give an overview of the main ideas  of our
approach: Policy bindings negotiation and the need for a language
for stating QoS requirements, and properties of the environment,
and which supports conformance checking and composition.  In
section 3 we briefly introduce our profile expression language. Im
section 4 we we introduce our ideas for a negotiation  support in
our experimental middleware architecture. This includes dynamic
profile expressions and a descriptor object framework.  In section
5  we  relate  to  current  work  in  the  area  and  in  section  6  we
conclude.

2. OVERVIEW
The  main  ideas  of  our  approach,  and  the  basis  of  our

investigations are as follows: 

➢ The  concept  of  policy which  define  contract  templates  and
contract enforcement plans. The concept of metapolicy, which
define the management of bindings and associated policies [3].
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