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Abstract. This paper describes the extended PARLAY X for the Adaptive
Context-aware Personalized Service (ACPS) in a ubiquitous computing
environment. It can be expected that the context-awareness, adaptation and
personalization for the Quality of Service (QoS) / Quality of Experience (QoE)
in a ubiquitous computing environment will be deployed. But the existing
PARLAY X is lacking when considering QoS / QoE in network. To address
this issue, this paper suggests the extended PARLAY X for ACPS. The
objective of this paper is to support the architecture and the Application
Programming Interface (API) of the network service for the context-awareness,
adaptation and personalization in a ubiquitous computing environment. ACPS
provides a user with QoS / QoE in network according to the detected context
such as location, speed and user’s preference. The architecture of the extended
PARLAY X for ACPS is comprised of a Service Creation Environment (SCE),
the semantic context broker, and the overlay network. SCE uses Model Driven
Architecture (MDA)-based Unified Modeling Language (UML) / Object
Constraint Language (OCL) for an expression of context-awareness, adaptation,
and personalization. The semantic context broker is a broker role between the
SCE and PARLAY gateways. The overlay network is a broker role for QoS /
QoE between PARLAY gateway and the IP network.

1 Introduction

There is increasing interest in a ubiquitous computing environment with Next
Generation Network (NGN). A ubiquitous computing environment with NGN needs
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the provision of seamless applications in the face of changing value chains and
business models, requiring the ongoing replacement and extension of service delivery
platform enabled by new information technology and software tools.

New open network service delivery platform standards, such as PARLAY [1]
Application Programming Interface (API), are based on the principle of service
programming support with network protocol abstraction and the exploitation of state
of the art information technology. In addition to PARLAY, the most innovative
software development approach, the Model Driven Architecture (MDA) [2], aims to
provide total freedom to application development. Consequently, it seems logical to
use MDA-based PARLAY such as medini [3] for the rapid and highly automated
development of network service on the PARLAY based service delivery platform.

However, the existing MDA-based PARLAY does not consider that the context-
awareness [4], adaptation [5], and personalization [6] for Quality of Service (QoS) /
Quality of Experience (QoE) [7] in a ubiquitous computing environment. It can be
expected QoS / QoE for the customized network service in a ubiquitous computing
environment will be deployed. To solve this issue, Web Architecture for Service
Platforms (WASP), developed by Telematica Instituut and Ericsson, conducted a
research project for context-aware middleware focused on semantic web service [8]
technology, using PARLAY to 3G network. WASP focused on semantic web service
technology which creates difficulties for many developers who are not adept with the
semantic web service in developing a new network service. In addition, WASP lacks
in considering adaptation and personalization in a ubiquitous computing environment.

Therefore, this paper suggests the extended PARLAY X for the Adaptive Context-
aware Personalized Service (ACPS) for the context-awareness, the adaptation and
personalization in a ubiquitous computing environment. All references to ‘the
extended PARLAY X for ACPS’ from this point forward is abbreviated as ‘ACPS’.

The objective of this paper is as follows:

e To support the context-awareness, the adaptation, and personalization for the QoS
/ QoE in a ubiquitous computing environment.

ACPS provides users with the QoS / QoE according to the changing context
constraints and the user’s preference. The existing PARLAY is the open Application
Programming Interface (API) to converse telecommunication, Information Technology
(IT), the Internet and new programming paradigm. PARLAY Group, a group of
operators, vendors, and IT companies, started in 1998 with the definition of an open
network Parlay API. This API is inherently based on an object-oriented technology and
the idea is to allow third party application providers to make use of the network (i.e.,
have value added service interfaces). MDA is an approach to the full lifecycle
integration and interoperability of enterprise system comprising of software, hardware,
people, and business practices. It provides a systematic framework to understand,
design, operate, and evolve all aspects of such enterprise systems, using engineering
methods and tools. MDA uses Unified Modeling Language (UML) / Object Constraint
Language (OCL) [9]. OCL is a UML extension for expression of semantics.

This paper describes the design and implementation of ACPS in a ubiquitous
computing environment, and is paper is organized as follows: Section 2 illustrates the
design of ACPS; section 3 describes the implementation of ACPS; Section 4
compares the features and performance of ACPS. Finally, section 5 presents the
concluding remarks.
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2 The Design of ACPS

2.1 The Overview of ACPS

A scenario using ACPS is depicted below. We assume that there are the contexts such
as location and speed in the surroundings of a wireless device that is detected from
sensors called motes [11] or Global Positioning System (GPS). Moreover, we assume
that the Wireless LAN region is enough of network resource and the CDMA region is
short of network resource. In the middle of an on-line game, a user in the WLAN region
decides to go outside to the CDMA region while continuing to play the game on a
wireless device. The wireless device is continually serviced with degraded application
quality on the screen, albeit there is a shortage of network resources in CDMA region.
Therefore, the user can seamlessly enjoy the game on the wireless device.
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Fig. 1. The architecture of the extended PARLAY X for ACPS

We assume that semantic context broker can get the context such as location and
the speed by GPS. The mobile devices including the intelligent agents can get the
context such as weather, temperature from the sensors called motes. The mobile
device informs the semantic context broker of the context.

Fig. 1 shows the overall architecture of ACPS which consists of the service layer,
the control layer, and the network layer. This paper focuses on the service layer. The
service layer includes Service Creation Environment (SCE) [10] and the semantic
context broker. SCE is based on MDA technology and uses Unified Modeling
Language (UML) / Object Constraint Language (OCL). SCE can specify the policy of
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ISP or the network administrator. The semantic context broker is developed for the
purpose of the extension of PARLAY X for adaptation, context-awareness, and
personalization.. The adaptation function can get the context such as the policy from
the ISP or the network administrator. The wireless sensor network called a mote can
detect the contexts. The context-awareness function can get the context such as
location, weather, and temperature from GPS or sensors. The personalization function
can get the context such as the device type and the user’s profile. The semantic
context broker can analyze the context and decide the optimized network protocol.
The semantic context broker informs the overlay network of the request of the
optimized network protocol. The overlay network can support the protocol adaptation
for QoS / QoE according to the request of the semantic context broker. Hence, the
semantic context broker interprets the context for context-awareness and
personalization according to the changing context and the user’s preference and
reconfigures the protocol for adaptation.

2.2 The Semantic Context Broker

The role of a MDA tool is to make a role of the SCE, which can obtain the service
logic and the context constraints from the Internet Service Provider (ISP) or the
network administrator. The service logic depends on a UML/OCL notation. We
developed the semantic context broker for ACPS. The semantic context broker is for
PARLAY X with QoS / QoE and to support context-awareness, personalization, and
adaptation in the service layer as depicted in Fig. 2. The role of the semantic context
broker is to obtain the context such as location and speed, to make an interpretation
for context-awareness, and to re-composite each protocol for adaptation and
personalization according to the context. The overlay network can support QoS / QoE
according to the request of the semantic context broker in the control layer. ACPS
uses MDA-based SCE with OCL and web service technology, whereas the existing
PARLAY X uses XML-based web services technology. The signaling of PARLAY
Gateway uses Mobile Application Part (MAP) in Wireless Network, SIP in IP
Multimedia System (IMS), SS7 in Public Switched Telephone Network (PSTN), and
SIP in wired network such as the Internet
In Fig.1, the operation of ACPS is as follows:

1. The MDA-based SCE defines the service logic and context-constraint.

2. The service logic and context-constraint using UML/OCL is transferred to the
semantic context broker. The semantic context broker translates UML/OCL to
PARLAY X.

3. Many sensors called motes inform the semantic context broker of the detected
context information.

4. The mobile user’s information such as user’s preference and device type is
transferred to the semantic context broker.

5. The semantic context broker converses the detected information into XML-
based context information and reconfigures the service for adaptation according
to the context.

6. The semantic context broker translates the XML-based context information into
the XML-based PARLAY X.

7. PARLAY X is converted into PARLAY gateway.
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8. The overlay network can support QoS / QoE according to the request of the
semantic context broker.

9. Finally, ACPS provides the user with the customized network service with QoS
/ QoE .
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Fig. 2. Mechanism of the semantic context broker

Fig. 2 shows the mechanism of semantic context broker. The semantic context
broker consists of Context-awareness, Personalization, and Adaptation control.
Context-awareness has a role to interpret contexts that comes from mote or GPS.
Context-awareness is to get the context information such as location and speed,
translating the context information to XML format. Personalization has a role to
process the user’s personal information such as user’s preference and the device type.
Personalization is to get the personal information, translating the information to XML
format. Adaptation Control is to reconfigure the protocol for adaptation according to
the context. Adaptation Control is to re-composite the agent for protocol that can call
network protocol module according the ISP’s rule and policy.

2.3 The Definition of Context, Profile, and Policy for ACPS

Fig. 3 shows the context, profile, and policy for ACPS. Context consists of location,
speed, weather, temperature, time of day, presence, device type, and user’s
preference. Profile consists of device type and user’s preference for personalization.
The policy from the ISP or the network administrator is expressed by OCL. The
example of the policy is as follows: if (current_location = ‘WLAN region') then call
RTP protocol else if (current_location = ‘CDMA region’) then call WAP protocol
means to call a function for RTP protocol in the case that the current location is in a
Wireless LAN region where resources of a network in the surroundings are enough,
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and to call a function for WAP protocol in the case that the current location is in a
CDMA region where the resources of network are scarce.

Context P ro file
becation i

device type
speed users preference
weather

tem perature

tme ofday

presence

Policy

if (current location ‘W LAN region') then callRTP protocol

else il (cutlent bcation ‘CDM A region’) then call¥ AP protocol

Fig. 3. Context, Profile, and Policy for ACPS
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Fig. 4. Sequence diagram for ACPS

Fig. 4 shows the sequence diagram for ACPS. The sensor or GPS detects context
information such as the location and speed and it informs context information of
ACPS. ACPS can adaptively choose the optimized protocol, analyzing the context
information and policy of the ISP. For instance, if the current location of a mobile
device is in the WLAN region, users can get the high quality of service through
Real Time Protocol (RTP), whereas if the current location of a mobile device is in
the CDMA region, users can get the low quality of service through Wireless
Application Protocol (WAP). Finally, the mobile user can get the differentiated
network service.
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3 Implementation of ACPS

The implementation of ACPS is based on Windows 2000 server, the PARLAY X
SDK named GBox[12] of Appium company. The UML/OCL is conversed into the
XML-based web service because ACPS uses XML-based web services. We have
three steps in the execution of ACPS. First, the policy using UML/OCL notation is
defined by the ISP or the network administrator. In Fig.4, the example of policy is the
expression using OCL. Second, the semantic context broker can get the context such
as location, speed, weather, and temperature from the GPS or sensor, can get the
context such as device type and user’s preference from the mobile device, can
translate UML/OCL into XML, can analyze the XML-based information, and can find
the optimized network protocol. Third, the overlay network provides users with the
network service with QoS / QoE according to the request of the semantic context
broker. We use UML/OCL tool, PARLAY X SDK. ACPS includes the new defined
PARLAY X API such as getContextAwareness(), getPersonalization, and
adaptiveProtocolType(). We assume that there are WLAN region and CDMA region
according to the horizontal (x) and vertical (y) axes of PARLAY simulator. ACPS can
provide RTP protocol or WAP protocol according to the context information such as
location.
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Fig. 5. The prototype for ACPS using GBox

Fig. 5 shows the prototype of the PARLAY X extension for ACPS using PARLAY
X simulator called GBox. This prototype for ACPS can get the context such as the
location. ACPS can decide to service the RTP protocol or the WAP protocol by the
analysis of user’s location For instance, if the current location of wireless device is in
the WLAN region, the ACPS provides the high quality service through RTP. If the
current location of wireless device is in the CDMA region, the ACPS provides the
low quality service through WAP.
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Fig. 6. The defined PARLAY X API extension for ACPS

Figure 6 shows the defined PARLAY X API extension for ACPS including
context-awareness, adaptation, and personalization. The defined API for context-
awareness is named as detectContext() that can detect the context and
contextMonitoring() that can monitor the context. The defined API for adaptation is
named as adaptationByPolicy() that can support an adaptation by the ISP’s policy.
The defined API for personalization is named as userProfile() which can support
user’s preference and deviceType() which can detect the device type.

4 Comparison of the Features of the Existing PARLAY and ACPS

4.1 Comparison of Main Features

Table 1 shows the comparison of main features of the existing PARLAY X, WASP
and ACPS. ACPS has more features, such as supporting the context-awareness,
adaptation and personalization than the existing PARLAY X. ACPS considers MDA-
based SCE using UML/OCL as the language for context-awareness, adaptation and
personalization, whereas, the PARLAY X and WASP do not consider MDA-based
SCE albeit they support the ad-hoc context-aware language. ACPS and WASP can
support the context-awareness for location, speed, temperature, and weather, using the
web service technology. ACPS can consider adaptation and personalization in the
network. Conversely, PARLAY X and WASP do not consider the adaptation and
personalization in the network.

Table 1. Comparison of main features

PAR;AY WASP | ACPS
Context-awareness - X X
Adaptation - - X
Personalization - - X
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4.2 Comparison of Performance

We evaluate performance using ns-2 simulator. There are four nodes for the
performance evaluation in ns-2 like Fig. 4. The node O is for the mobile device. The
node 1 is for GPS. The node 2 is for ACPS. The node 3 is for the data information
server. The node 1 informs the node 2, which is ACPS, of the location of user,
detecting it from the sensor or GPS. The node 2 is to re-composite the network
protocol according to the network resource. We evaluate the packet size of data that is
sent to the user. We define the ChangingContext() method using C++ programming
language in ns-2 for evaluation in case that the context is changed.
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Fig. 7. Comparison of performance

Fig. 7 shows the comparison of performance on the feature of adaptation and
personalization between the existing PARLAY X and ACPS. The existing PARLAY
is stopped in case that the current location in WLAN is changed in CDMA region.
Conversely, ACPS can keep the service because the RTP protocol service is changed
to the WAP protocol service in case that the current location in WLAN is changed in
CDMA region. This is attributed to the fact that ACPS supports adaptation and
personalization, the existing PARLAY does not have adaptation and personalization
functionality.

5 Conclusion and Future Works

This paper suggests the extended PARLAY X and the open API extension to support
context-awareness, adaptation and personalization for QoS / QoE. We believe that
ACPS addresses new service mechanism on delivery network platform to support
more QoS / QoE on the network than the existing PARLAY X. We expect ACPS to
comply with the industry standard such as PARLAY. Our future work will involve
more studies applying open API extension on the standard on the reconfigurable
Software Defined Radio (SDR) equipment of Wireless World Research Forum
(WWREF) [13] for 4G.



The Extended PARLAY X for an Adaptive Context-Aware Personalized Service 297

References

(1]
(2]

(3]

(4]

(5]

(6]

[7]

(8]

(91

(10]

[11]

PARLAY home page : www.parlay.org.

O. Kath, T. Magedanz, R. Wechselberger: "MDA-based Service Creation for
OSA/Parlay within 3Gbeyond Environments" First European Workshop on Model
Driven Architecture with Emphasis on Industrial Application, March 17-18, 2004.
University of Twente, Enschede, The Netherlands.

IKV++ Technologies AG: The medini tool chain, available at
http://www.ikv.de/pdf/mediniWhitePaper.pdf.

S.Pokraev et. al.,”Context-aware Service,” Technical Report WASP/D2.3, Telematica
Instituut, Ericsson, November 2003, available at https://doc.telin.nl/dscgi/ds.py/Get/File-
27859/.

C. Efstratiou, K. Cheverst, N. Davies and A. Friday, “An architecture for the effective
support of adaptive context-aware applications,” Proceedings of 2nd International
Conference in Mobile Data Management (MDM™01), Hong Kong, Springer, Vol. Lecture
Notes in Computer Science Volume 1987, pp. 15-26, January, 2001.

Barbir et al.,”A Framework for Service Personalization”, draft-barbir-opes-fsp-03.txt,
work in progress, March 2003.

Timothy M.O’Neil, “Quality of Experience and Quality of Service, For IP video
conferencing,” White paper by Poly com, http://www.h323forum.org/papers/polycom/
QualityOfExperience&ServiceForIPVideo.pdf.

Harry Chen, Tim Finin, Anupam Joshi, "Semantic Web in the Context Broker
Architecture", In Proceedings of PerCom 2004, Orlando FL., March 2004.

J. Wing,, and Kleppe, A.,”OCL : The Constraint Language of the UML,”JOOP, May, 1999.
Bernhard Stenffen, Tiziana Margaria, Andreas Claben, Volker Bruan,”A Constraint-
Oriented Service Creation Environment,” 2" Tnternational Conference on Practical
Application of Constraint Technology, London (UK), April 1996.

L. Girod, J. Elson, A. Cerpa, T. Stathopoulos, N. Ramanathan, D. Estrin, "EmStar: a
Software Environment for Developing and Deploying Wireless Sensor Networks," in the
Proceedings of USENIX General Track 2004.

GBox home page - PARLAY X  Service Creation Environment,
http://www.appium.com.

Wireless World Research Forum home page : http://www.wireless-world-research.org.



	Introduction
	The Design of ACPS
	The Overview of ACPS
	The Semantic Context Broker
	The Definition of Context, Profile, and Policy for ACPS

	Implementation of ACPS
	Comparison of the Features of the Existing PARLAY and ACPS
	Comparison of Main Features
	Comparison of Performance

	Conclusion and Future Works
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.01667
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU ()
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




