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Abstract—Internet of Things (IoT) software is required not only
to dispose of huge volumes of real-time and heterogeneous data, but
also to support different complex applications for business pur-
poses. Using an ontology approach, a Configurable Information
Service Platform is proposed for the development of IoT-based
application. Based on an abstract information model, information
encapsulating, composing, discomposing, transferring, tracing, and
interacting in Product Lifecycle Management could be carried out.
Combining ontology and representational state transfer (REST)-ful
service, the platform provides an information support base both for
data integration and intelligent interaction. A case study is given to
verify the platform. It is shown that the platform provides a
promising way to realize IoT application in semantic level.

IndexTerms—Internet of things (IoT), ontology, product lifecycle
management, resource-oriented architecture.

I. INTRODUCTION

I
NTERNET OF THINGS (IoT) [1]–[3] technology connects

physical things or objects around uswith the Internet so as to

communicate with each other for business or common goals.

Except for IoT infrastructures, such as radio frequency identifi-

cation (RFID) and wireless network, which focus on identifica-

tion, sensing, and communication technologies, IoT support

software is also important for handling information disposing

and archiving business goals. IoTsupport software [4] works in a

mobile environment, which is not only required to deal with huge

volume of real-time and heterogeneous data, but also needed to

support multiple, scalable, and interoperable applications. Inte-

gration of distributed enterprise applications [5] is also important

for background support. Service computing [6] provides a

promising technique to bridge the gap between sensor nodes

and enterprise applications. The integration of wireless sensor

networks (WSN) with service-oriented architecture (SOA) [7] as

well as resource-oriented architecture (ROA) [8] facilities enter-

prise information system development and application [9].

Different from other Web-based applications, IoT support

software is located between the technological and the application

levels, and themain concern of the IoT support software is focused

on connecting objects by their IDs for business purposes inmobile

environment. The IoT support software has been gaining increas-

ing research attention [10]–[12] in the past years. Due to the

complex system and heterogeneous data existed in the enterprises,

IoT software should support to accomplish abstract, compose,

discompose, transfer, tracing, and other operations of things or

objects so as to fulfill different industry or business purposes.

Among IoT applications in manufacturing industry [13]–[17],

Product Lifecycle Management (PLM) [18] collects and man-

ages data of product definition, process, and decision across

the whole product development and utility stages. Lots of

PLM-related technologies are used for enterprises in different

areas [19]–[24]. Unique identifiers of products or parts are

important for PLM application during the predefined lifecycle

because products in PLM are disposed not only to intra-

enterprise but also in a distributed, mobile, and collaborative

environment. Thus, it is crucial to support unifiedmanagement of

distributed and heterogeneous product data that covered different

lifecycle stages with a flexible and configurable pattern. Due to

the volume of heterogeneous data existed and high changing

environment, related information and relations are so complicat-

ed for interaction.

The goal of this paper is to set up a flexible information model

as well as a configurable and open software platform for IoT-

based application that covered whole product lifecycle, so that it

can integrate heterogeneous and distributed product information

for product manufacturing quantity management within and

across organizations, and also make a base for further intelligent

interaction. Thus, a comprehensive solution covering model and

platform is proposed so as to build an IoT-based Configurable

Information Service Platform (ICISP) for design, development,

and execution of enterprise applications in mobile environment.

Therestof thispaper isorganizedas follows.SectionIIdiscusses

the related work, Section III gives an overview of the framework,

Section IV presents the approach in detail, Section V presents a

case study and discussion, and Section VI gives a conclusion.

II. RELATED WORKS

From the viewpoint of application development, relatedworks

about IoT-based PLM is divided into three aspects, which are

data disposing methods, information models, and supported

software architecture.
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