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Abstract 

 
This paper1 proposes an advanced Internet of Things conceptual platform to realize a ubiquitous process 
management and community computing system supporting process-driven smart-objects collaborations 
over the Internet of Things2 platforms. The proposed conceptual architecture is an extension of the 
Internet of Things framework announced via the ITU-T SG133 Y.2060, and it becomes a focal concept 
for realizing the UPM(ubiquitous process management)-based Internet of Things platform that 
integrates the concept of process-driven smart-objects collaborations into the standardized framework 
of the Internet of Things platforms.  
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Fig. 1.  The Conceptual IoT Platform for Ubiquitous Process-driven Communities 

 

1. Introduction 

The midmost age of ubiquitous computing 
systems and environments has been on hands, 
and the advent of those ubiquitous societies is 
radically changing our corporate, communities, 
and even personal spheres, too. Particularly, the 
widespread use of mobile phones and mobile 
internets is enabling new forms of 
communication between people and things, and 
between things themselves by embedding 
short-range mobile transceivers into a wide array 
of additional gadgets and everyday items. 
Technically speaking, a new dimension, 
anything connectivity, has been emerging in the 
world of information and communications 
technologies characterized with anytime 
connectivity and anyplace connectivity for 
anyone, and these three dimensions of 
connectivity have been cluing in creating an 
entirely new dynamic network of networks─the 
Internet of Things (IoT)─as a future network. 

Consequently, the collaborative work of the 
IoT-related study groups and focal groups of 
ITU-T like SG13, SG16, JCA-IoT, IoT-GSI, and 
others has delivered the conceptual idea and its 
referential model[1] of the Internet of Things 

platforms, which is called the conceptual 
architecture of the Internet of Things platform. 
Even though, as possible approaches to specify 
how the Things collaborate to achieve the goal of 
the corresponding community, the literature has 
suggested three groups of approaches, such as 
static, dynamic, and autonomous approaches[1, 
2], according to the way of that the Things 
specify their own roles (functions) for achieving 
the described goals, we still need any clever way 
of specifying the collaborative behaviors among 
the Things including people. In this paper, we 
simply propose an advanced IoT conceptual 
platform and its architecture to support modeling 
and enacting ubiquitous process-driven 
collaborations among the Things. 

2. The Proposed IoT Conceptual 
Platform 

This section describes a conceptual idea for 
supporting a new type of community computing 
architecture to be implemented as the IoT 
infrastructures and platforms. Imagine that a 
group of community-members (smart objects or 
things) on an IoT community conducts their own 
roles to accomplish the community's goal in a 
fashion of process-driven collaborations. How to 
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then describe, specify, and enact process-driven 
collaborations for the community-members to 
achieve the community's goals? We illustrate a 
conceptual idea to answer to the question by 

proposing an extended conceptual platform and 
its referential architecture to be applicable to 
implement an IoT-based ubiquitous community 
computing system and environment. 

 
Fig. 2.  An Architectural Reference Model for the Ubiquitous Process-driven Community 

Computing System 
 

The IoT-based ubiquitous community 
computing environment is a computerized 
situation and society where a group of Things, 
including smart objects like devices, sensors, 
actuators, and even people, is connected each 
other through the Internet, and a partial group of 
the members is able to organize a collaborative 
community (statically, dynamically, or 
autonomously) to accomplish it’s goals, and 
disorganize the community into the 
corresponding society after completing the goals. 
In order to organize and manage this IoT-based 
ubiquitous community computing environment, 
the ITU-T announced the standardized 
architectural framework of the Internet of 
Things[4], and we try to advance the 
architectural framework with conceptually 
converging the concept of process automation[3] 
as a means for describing, specifying, and 
enacting the communities' goals. 

Fig. 1 illustrates the proposed conceptual 

platform that forms a process-driven 
IoT-community computing environment based 
upon the ITU-T's standardized IoT framework[4, 
5, 6, 7]. As you see in the figure, the 
IoT-community computing environment is 
physically configured by a group of devices, like 
sensors, actuators and others, on a ubiquitous 
communications networking environment, and 
each of the configured devices may have the 
embedded computing abilities with 
characteristics of smart objects, which are 
so-called physical Things. Also, each of the 
physical Things is mapping to and 
communicating with one or more virtual Things 
in the information community to virtually match 
the roles to the member objects to accomplish the 
goal of the community. However, in order to 
accomplish the IoT-community's goal, it needs a 
reasonable means to describe and specify the 
procedural activities and the order of their 
enactments that should be performed by the 
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physical Things and the virtual Things of the 
corresponding community. In this paper, 
therefore, we propose a conceptual platform 
adopting the concept of ubiquitous processes that 
is depicted in the rightmost part of Fig. 1. 
Assume that the circled nodes of the ubiquitous 
process are matched to the nodes of the 
information community, and the ubiquitous 
process is used to specify the order of 
virtual-things' enactments through a modeling 
methodology, like process-driven 
IoT-community computing model. 

Fig. 2 illustrates a fundamental reference 
model that becomes an eventual architecture for 
the proposed Internet of Things platform 
supporting the ubiquitous process-driven 
community computing systems and 
environments. As you see, the reference model is 
comprised of four architectural layers, such as 
device, network, virtual-community, and 
IoT-application layers, in order to realize the 
proposed IoT conceptual platform of Fig. 1. The 
device and network layers are corresponding to 
the physical-Things and their connecting 
network, respectively. The virtual-community 
layer takes in charge of managing the ubiquitous 
process-driven communities and linking to the 
IoT-applications through the activities of the 
underlying process, as well. 

3. Conclusions 

In this paper, we suggested a possible way of 
describing, specifying, and enacting ubiquitous 
processes supporting smart-objects 
collaborations over the Internet of Things 
platform. Particularly, the proposed conceptual 
idea and platform ought to be a very meaningful 
step to the realization and applications of the 
Internet of Things, when we take a look at the 
current status of the IoT literature lacking in the 
applications and case studies of the Internet of 
Things concept and systems. Finally, we strongly 
believe that the advanced IoT conceptual 
platform proposed in this paper is an impeccable 
idea for realizing the ubiquitous process-driven 
community computing systems and 
environments.  
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