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Abstract— Process-based application-driven environments are 
becoming very diverse. As IoT-based application 
implementations are widely used, an execution environment that 
can run IoT devices is needed. We typically build a program-
driven operating environment, but we want to run those 
applications or services on a process-based basis. Therefore, we 
design a process-based IoT application execution environment 
that binds such a running application.
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I. INTRODUCTION

Through the change of the process, it is possible to easily 
define and apply the change such as the self change or 
execution method of the IOT executing device. IoT 
environments can be changed at any time, depending on the 
needs of application changes. The advantage of process 
management technology is that it is very easy to modify and 
manage a set of existing procedures.

Therefore, we propose a process-aware IoT execution 
environment design to cover with the change of IoT easily.

II. PROCESS-AWARE IOT EXECUTION ENVIRONMENT

Two of the largest of the process-based Iot execution 
environments are modeling and execution. This chapter 
describes modeling methods and implementation methods for 
IoT execution design.

A. Process-Aware IoT Environment Modeling
The IoT process model can be extended based on existing 

workflow models. We have extended it based on the ICN 
model[1, 2], and its exetenstions[3, 4] a well-known workflow 
modeling method. The components of the ICN are not lacking 
in representing basic workflows. It also defines processes, 
activities, roles, actors, applications and their relationships.
Based on these ICNs, we focus on applications and the sensors 
and services they can run. We describe it here as IoT-ICN.
The meta-model for representing the IoT-ICN configuration is 
shown in Figure 1. An Figure 2 shows the IoT-ICN model 
based on the meta-model components.

Figure 1. Meta model of IoT-ICN

Figure 2. An IoT-ICN Model

B. Process-Aware IoT Environment Enactment
The process-aware IoT enactment service deploys the IoT 

process model defined by the workflow and executes it 
according to the defined procedure. Figure 3 describes the 
deployment of the IoT process model and the engine for 
managing it.
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A good way to enactment an process-aware IoT

Figure 3. Process-Aware IoT Enactment Service

Figure 4. An Executable Workflow Description XML based on Standard
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environment is to use a workflow engine. We expanded the 
node to take advantage of the existing open source workflow 
engine Activiti[5].

The nodes that the engine can execute are described in the 
form of xml for execution and can be described as shown in 
Figure 4.

III.CASE STUDY: A SMART COMPANION TOILET

We have tried to define and execute these IoT processes as 
workflows as an example. To implement smart toilets for 
companion animals, we simply attach sensors and introduce 
process management technology. In order to check the 
animal's bowel activity, the data was received based on the 
bowel-related sensor and the alarm service was provided 
based on the data.

Figure 5. A Smart Companion Toilet Concept

The environment is defined as a process, and the 
environment based on the defined process will be executed 
automatically through the workflow engine.

Figure 6. Process Definition of Smart Companion Toilet

Figure 7. Process-Aware IoT Environment Design for 
Smart Companion Toilet

IV.CONCLUSIONS

In this paper, we propose a process-aware IoT execution 
environment design. As a core technology, we proposed a 
modeling and execution technology for the IoT execution 
environment. Moreover, we had a study case the possible case,
a smart companion toilet, based on the technology. This 
research is expected to be useful for the fusion technology of 
IoT technology and process management technology.
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