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ABSTRACT

This study develops the Web services that are applied in Multi-
media Message Service (MMS) applications via the Internet and
operated by mobile portable devices, such as Personal Digital Assis-
tant (PDA) and cellular phone. First, aMMS system environment and
architecture is modeled. Next, the operations and interface of the
MMS system is defined by the Web Services Description Language
(WSDL) to represent the web services on MM S application system.
Finally, two system prototypes are described in this study that in-
cludes distance video cam monitor system and GPRS cellular phone
MMS sender.

INTRODUCTION

Multimedia Messaging Service (MMS) [1] repre-
sents a revolution of the messaging services in the third-
generation (3G) mobile communications. MMS is also
an important technology to be ability to send or receive
messages comprising a combination of text, sounds,
images, audio and video to MM S capable handsets.
Multimedia can be divided into real-time and non-real-
time services. Additionally, MMS technology is evolv-
ing a development path taken from Short Message Ser-
vice (SMS) [9] via Enhanced Messaging Service (EMS)
[3] to the MM S itself. Among the many MMS applica-
tions include content delivery [3], streaming service
[4], photo summarization [6], and digital images deliv-
ery [7]. Although MMS s intended to provide rich set
of content to wireless messaging, MM S cannot to pro-
vide an efficient multimedia resource discovery.
However, how to make an efficient utilization for mul-
timedia messaging service between mobile devices and
web servers is an important issue in next step. Hence,
we use the technology of Web services based on the
current MMS infrastructure to provide more efficient in
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service discovery and business transactions.

The attention of web services is increasing with
the increasing number of mobile devices recently. A
typical Web services architecture comprises three
entities, including service providers, service requesters,
and service brokers [10]. First of all, service providers
create Web services for service requesters. Then, these
Web services are registered with service brokers, who
handle the requests from service requesters and identify
published Web services finally provided by service
providers. For example, Ouzzani and Bouguettaya pro-
vide a query optimization model based on aggregating
the quality of Web service parameters of different Web
services [8].

Additionally, Web services comprise three impor-
tant protocols. First, the Simple Object Access Protocol
(SOAP) provides a simple and lightweight protocol for
communicating between Web services and client
applications. Second, Web Services Description Lan-
guage (WSDL) is an Extensible Markup Language
(XML) based language used to describe Web services.
Furthermore, Thomas et al. used Petri Nets to model the
Web Services Flow [11]. For testing and evaluating
Web services, Tsal et al. devised an XML-based Frame-
work that comprises a test master and atest engine [12].
The researcher permits testers to specify test scenarios
and cases derived from WSDL specifications. In
addition, a three-tier application has front-end clients
(such as, browsers), middle-tier application servers (such
as, web servers), and back-end databases[2]. Huang [5]
in 2004 designed a Web service platform based on the
Open Service Access (OSA). Although the platform
provides easily to develop the effort of OSA-based
applications, OSA-based networks are tightly coupled
and such networks offer low programmability and are
non-scalable. Hence, we propose a model based on
loose coupled networks to provide flexibility and easy
integration with appliance control networks.

In light of the above discussion, this work tries to
presents a model based on MMS architecture for video
delivery system and to define the WSDL document for
the system. In addition, two system prototypes, real-
time and non-real-time, are also presented in this work.
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Figure 1 illustrates some related to the integration of
MMS application environment with mobile
communication, including mobile portable devices, the
Internet, Web server, multimedia server and Web cam.
The remainder of this paper is organized as follows.
Section 2 outlines the proposed system architecture,
which has a hybrid web server. Section 3 then intro-
duces this Web representation in WSDL. Moreover,
two MM S application examples are given in Section 4.
Finally, Section 5 draws conclusions.

SYSTEM ARCHITECTURE

A mobile MMS application system, including
mobile hosts, server providers, a multimedia server, and
web cams, is constructed as shown in Figure 2. The
portable mobile device, cellular phone receives mobile
web pages and send multimedia message to web server
or other cellular phone. The PDA receives alive video
signal from web cam through web server. In this
example, the server is used to perform the functions of
an application server set its port at 80 and a multimedia
server set its port at 6007; such a server is a hybrid web
server.

Our system that is a loose coupled network, repre-
sented by graph G = (V, C), can be considered as a set V
of n fail-stop nodes P;, for 0 =i < n— 1, interconnected
by a communication network consisting of a set C of m
bidirectional communication channels. No shared
memory or common clock exists among these nodes; the
communication between the nodes is by message-pass-
ing only. The channels are assumed herein to be FIFO.
In addition, the channels are assumed herein to be
reliable. We assume that a node has one or more
processes.

WEB REPRESENTATION

Web representation is the main objective in this
study. This work analyses those operations and proto-
col parametersin MMS application system. For apply-
ing WSDL, aWSDL flow model is used in the proposed
system and being described here.

1. Operations and protocol parameters

Three operations being exist between application
server and mobile device, namely Vision-Receive, Mes-
sage-Send, and Message-Receive. A user can request
that a web site retrieve the vision image from far end.
This operation is called Vision-Receive, and is denoted
as O'. A SOAP lightweight protocol is used to define
our function. Subsequently, a mobile user can send a
simple or multimedia message to a personal computer

Pl A ﬁ]

cellular ("‘-- \

phone WAP gateway

(—)E B
Web
Web server +

Multimedia server

Fig. 1. MM Sapplication environment with mobile communication.
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Fig. 2. A hybrid web server architecture.

viaaMMS mail server. This control operationis called
Message-Send, and is denoted as O°. The final opera-
tion associated with the data process path is a push
operation. Two models can be applied for a mobile
system, pull and push. In the push operation, the
application server actively sends information to the
mobile device of auser. SMS or MMS technology is
employed to implement the push mode, is called Mes-
sage-Receive, and is denoted as O°. An operation-based
structure is drawn into as block diagrams and shown in
Figure 3.

Furthermore, this study defines a mobile control
MM S web operation set O™ which includes three pri-
mary functions. O™ ={0QO", O°%, OP}. For each operation,
represents an object embedded with certain parameters,
including name, value, and protocol fields. The name
field is the object name. This field contains 64 charac-
ters and uniquely represents a primary key for this
object. Thevaluefieldisalso string type; it can repre-
sent message path. Moreover, the protocol field param-
eter P™ is used for application server communication
with the client.

Vision-receive
o 28
Message- send o Application server + ]
- !:;' <_I o Multimedia server e
=

Message-receive

Fig. 3. Operationson MM S application environment.
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2. WSDL flow model

WSDL is an XML-based document that includes
specific elements: types, message, port-type, binding
and service. WSDL is used to describe the capacities of
a web service, where it resides, and how to invoke it.
This study maps the MM S application to WSDL flow
model, and illustrated in Figure 4. This figure contains
two ports port-80 and port-6007. The PDA user utilizes
MMS protocols to get a distance vision from video cam
through a media encoder (function as multimedia server).
Another MM S application, a multimedia message is
send to the application server from cellular phone in
MMS protocols. Actually, a cellular phone user sends
aMMS-email to someone. Additionally, a web server
also can send a simple message or multimedia message
to a cellular phone.

3. WSDL document

In previous subsection, the mobile home automa-
tion for WSDL flow has been described. In this
subsection, an XML-based WSDL is shown in Figure 6.
For data type definitions, we define two data types,
Framelnquiry and FrameStatus, to be used describe the
messages exchanged. Framelnquiry hastwo parameters,
Department and Lab. The former indicates where the
location of inquired web camerais and the latter shows
the camera is in which lab. Next, both messages are
defined for describing the both data being transmitted.
Then, a port is shown in Figure 5 of port-c is presented
and two messages above are shown here. Furthermore,

MMS binding USB bindi ng)
Mobilc 1_/ -
client | Web server + <_§’ Video
Port 80.6007

Multimedia server cam

Fig. 4. A MMS application representation in WSDL flow.

WAP binding
Port-c
M e 1/0 MMS
essag ) s
Get frame inguiry server
Get frame reply

Fig. 5. Implementation of WAPBinding

<?xml version="1.0"7>
<definitions name=“MMS Service”>
targetNamespace="http://www.ie.nkc.edu.tw/mms.wsdl”
xmlns:tns="http://www.ie.nkc.edu.tw/mms.wsdl”
xmlns:xsdl="http://www.ie.nkc.edu.tw/mms.xsd”
xmlns:soap="http://schemas.xmlsoap.org/soap/”
xmlns="“http://schemas.xmlsoap.org/wsdl/”
<types><schema
targetNamespace="http://www.ie.nkc.edu.tw/mms.xsd”
xmlns="http://www.w3.0rg/2000/10/XMLSchema”
<element name = “Framelnquiry”>
<complexType><all>
<element name="Department” type="string”/>
<element name="Lab” type="string”/>
</complexType></all>
</element”>
<element name = “FrameStatus” type="“string”’/>
</schema>
</types>
<message name="GetFramelnquiry”>
<part name="body” element="xsdl: Framelnquiry”/>
</message>
<message name="GetFrameReply”>
<part name="body” element="xsdl: FrameStatus”/>
<part name="docs” type= “xsd:string”/>
<part name="ccd” type= “tns: ArrayOfBinary”/>
</message>
<portType name="“port-c”>
<operation name="GetFrameStatus”>
<input message="tns:GetLightInquiry”/>
<output message="tns:GetLightReply”/>
<operation>
</portType>
<binding name="WAPBinding” type="tns:port-c”>
<soap:binding style="“document”
transport="http://schemas.xmlsoap.org/soap/http/”
<operation name="GetFrame”>
<soap:operation
soapAction="http://www.ie.nkc.edu.tw/GetFrame”/>
<input> <soap:body use="literal”> </input>
<output>
<mime:multipartRelated>
<mime:part>
<soap:body part="body” use="literal”/>
</mime:part>
<mime:part>
<mime:content part="docs” type="text/html”/>
</mime:part>
<mime:part>
<mime:content part="ccd” type="image/jpeg”/>
</mime:part>
<mime:multipartRelated>
</output>
</operation>
</binding>
<service name="“MMSService”>
<documentation> MMS Service </documentation>
<port name="“port-c¢” binding="“tns: MMSBinding”>
<soap:address
location="http://www.ie.nkc.edu.tw/mms/mms”/>
</port>
</service>
</definitions>

Fig. 6. WSDL document for multimedia service.
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soap binding and specified document style is binding to
the port-c. Finally, a web service is defined and the
service uses the port-c and port-s. Notice that the
definition of about port-s only presents the definition of
web services as shown in Figure 6. The tag, <mime:
multipartRelated>, aggregates an arbitrary set of MIME
formatted parts into one message. Notice that a <ccd>
tag is used to display a image with jpeg format on a
mobile devices.

4. Advantages of our model

As above discussion, one advantage of our model
is simplification of management of highly customized
services because several application servers that are
designed by embedded systems act services providers.
Furthermore, these application server that are used to
control or monitoring appliances are belong to hetero-
geneous networks. Hence, application servers are hard-
ware dependence but these provide highly customized
services.

Another advantage of our model is hardware
transparency. We use WDSL documents stored in Web
servers to describe providing Web services that are
connected by devices. Although these devices are
hardware dependency but our Web services are hard-
ware transparency. However, our model is easy inte-
gration with foreign existing equipments, such as Web
cam.

TWO EXAMPLES

In thisexample, an application server is constructed
using server operation systems such as Windos2000
Server or Windos2003 Server, and application software
for web pages and databases. A remote appliance
monitor is established that includes a control platform
MAB8-6 that contains multi-type I/O interfaces, DIO,
RS232 or RS485, linked to the web appliance server
through GPRS protocols. This system can be used to
detect earthquakes, stealers, or fires. The appliance
server accesses several detector data and saves these
datato the public databases to enable application server
sharing. The main effect of the application server isto
provide html or asp.net webpage for supplying an ideal
interface between the web database and the cellular
phone user. The user can enquire about and control
the appliances from their cellular phone through the
WAP or HTTP protocol. Figure 7 illustrates a sen-
sor network that contains anti-fire, anti-earthquake
and anti-stealing circuit-broad, and the GPRS con-
trol platform, MA8-6. Finally, Figure 8 shows the
states of the appliances listed in the database using
an |E browser.
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Fig. 7. An MM S example for multimedia messages.

EED WAL WA (AD WA
W | A% | QT One OF

LLL11]
(a) A Window Media Encoder fetches alive view.

(WO OB @ s

HGEE TR I~

(b) A video response on PDA using MMS protocol.

Fig. 8. An MM S example of video cam monitoring system.
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CONCLUSIONS

This study addresses MM S application of web
services in WSDL representation related with mobile
devices. Thisstudy also hypothesizes that can be treated
as a five-tier architecture for modeling the relation
between Web services and mobile home automation.
Both servers provide Web servicesfor appliance controls.
They fulfill important roles in the proposed system. The
application server acts as a service broker, the appliance
server acts as a service provider, and a mobile client,
PDA or mobile phone acts a service request.
Consequently, the architecture of Web services for
mobile home automation is made. Additionally, the
GPRS mechanism and protocol of WAP can be used to
fulfill real-time monitoring functions for remote
monitoring. Finally, a small Web service for a sensor
network is implemented.
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