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Abstract. Whilst the vision of on-demand computing is very seductive it 
engenders its own technical challenges including; design, development and 
deployment of ubiquitous utility services, and low-cost, low-skills and low-
latency services re-assembly for lifetime management runtime due to complex 
and unpredicted service discovery, interoperation and adaptation. In this paper 
we argue for the need of a new model for on-demand ubiquitous services’ 
activation through a polyarchical middleware, which enables on-demand 
composition of software applications regardless of service standards and 
middleware used. This paper will present early results of a research study into 
the development of a framework for ubiquitous service invocation/activation, 
which provides an abstract model for on-demand ubiquitous service 
composition and execution. This proposed polyarchical middleware could be 
used for on-demand wireless application service composition, which include 
ad-hoc service discovery, assembly using virtual containers, invocation and 
adaptation. The paper will finish with a critical review of our model and 
concluding remarks followed by an indication of further work 

1. Introduction 

Static distributed service composition has gradually presented limitations under a 
dynamically changeable network environment. The critical runtime usage requires 
distributed systems to be capable of automatically adapting and/or evolving their 
behaviours in response to any unpredicted changes such as: network faults, 
requirements changes and/or failed services. We feel that runtime services’ 
composition can be more flexible than the traditional static approach. In order to best-
fit end-users’ needs, services can be composed/constructed at runtime from a set of 
available network and software services. 

However, such dynamic composition must address many technical issues 
including: seamless integration/interoperation, failure-detection and robust self-
healing abilities. In order to respond to such runtime requests, distributed middleware 
solution has been designed to bridge the gap between the distributed components and 
on-demand service application. Through a higher-level programming abstract model, 


