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Abstract—Supporting ordinary home users to diagnose and 
resolve potential problems in their home wireless networks 
presents a significant opportunity to reduce support costs and 
increase user satisfaction. However the raw data necessary to 
identify even simple issues, such as a device being out of wireless 
range, require specific expertise to interpret. This paper 
introduces an approach for expert-derived semantic annotation 
of this raw data in order to allow end users to understand and 
resolve common network-related problems in real time. This 
approach demonstrates how semantic web technologies and 
visualization may be combined to satisfy high-level network 
monitoring requirements. This semantic approach, with causal 
reasoning, coupled with semantically-derived visualizations was 
implemented in a prototype home network monitoring system 
(HANMS). This paper describes the design decisions, 
implementation details and evaluation approach of HANMS. 

Keywords-home network; network monitoring; ontology; 
visualization; semantic enhancement 

I.  INTRODUCTION  
In recent years, more and more households are connected to the 
Internet through broadband access services. In 2009, over 99% 
of UK households were connected to a broadband enabled 
exchange [1], while the number of worldwide home broadband 
consumers is over 300 million [2]. Many of these households 
have begun to adopt networking technologies to interconnect 
devices within the home for media sharing, communication, 
gaming and other applications working together to resulting in 
a more comfortable, entertaining, and safe home. This flexible 
Home Area Networking (HAN) approach is increasingly 
moving towards wireless communication protocols to 
interconnect networked devices.  
However, influenced by the increase of network complexity 
and management requirements, a key challenge is how to 
bridge the semantic gap between obscure network domain 
monitoring data and comprehension capabilities of normal 
home network users. In a HAN environment, large raw 
wireless network data logs are generated by wireless devices in 
real time, but these raw data are uncorrelated and highly 
heterogeneous. Semantic Web technologies are typically adept 
at capturing semantic relationships and meaning as specified by 

domain experts, and leveraging such semantic encodings to 
enrich low-level management data. Such domain knowledge, 
embedded in domain ontologies, is useful not only for data 
enhancement (semantic uplift), but can also be used for 
network problem analysis, and has a potential to support high-
level network management. This paper presents our Home 
Area Network Monitoring System (HANMS), which adopts a 
user-centric approach to combine domain-expert ontologies 
with user-friendly visual network problem analysis and 
semantically enhanced data monitoring. We aim to achieve the 
following outcomes: to discover how to enhance raw network 
log data with expert defined semantic meaning; to integrate 
expert knowledge ontologies into wireless network monitoring; 
to investigate appropriate visual network monitoring 
approaches for normal HAN users; to design a flexible 
architecture for expert-driven semantic uplift; to develop and 
deploy a early stage HANMS prototype in a HAN environment; 
and to execute an appropriate evaluation to assess the approach.  
This research will be described, introduced and discussed in 
following sections. Relevant projects and research will be 
briefly reviewed in the following Related Work section. The 
System Design section will present system goals, investigate 
ontology-driven network monitoring and introduce a layered 
HANMS architecture. For HAN deployment, a HANMS 
prototype was implemented, and is discussed in Section IV. 
Section V presents a qualitative evaluation using two target 
groups, normal HAN users and network domain experts, with 
associated analysis and discussion from different perspectives. 
Finally, ongoing work is described in the Further Work section. 

II. BACKGROUND 
This section discusses existing techniques that may assist in 
bringing more meaningful semantics to complex data and 
applying semantics to enhance HAN management. Focusing on 
the complex HAN environment, [14] presents a policy-based 
federated service management architecture that addresses these 
concerns for digital home devices participating in end-to-end 
communications services. Jennings [5] proposed an autonomic 
network management scheme, which allows a network system 
to self-govern its behavior within the constraints of the human-
specified goals.  



Another effective strategy is to provide tools for non-expert 
users to understand and manage their network in a visual 
solution. A novel interactive visualization system [13] was 
proposed as an approach to monitor the data collected from a 
home router and control bandwidth usage for family users. 
Eden [7] is a network management system which uses a drag-
and-drop visual representation of network devices and settings 
for management tasks, which eliminates the barrier to 
understanding detailed network monitoring and management.  

Ongoing network monitoring research points to the 
appropriateness of visual dashboards for network management 
tasks by supporting a broad spectrum of information 
visualization requirements, ranging from raw data presentation 
to abstract overviews and correlations of information. 
Dashboards can be classified into three types [8]: strategic, 
analytical, and operational. Strategic dashboards should 
provide a quick overview for the decision maker to monitor or 
forecast. Analytical dashboards present the information along 
with greater context, and more extensive history. Operational 
dashboards offer an interactive interface between user and data. 
A definite synergy exists between dashboards and information 
visualization for network monitoring/management.  

Another problem for the wireless HAN management is how 
to gather real-time data using appropriate processes and tools. 
There are many tools that can be used to extract information 
from the drivers for particular wireless network ports, most 
notably Wireshark and TShark [18]. These can provide metrics 
about the packet-level throughput for individual ports and also 
report on the radio environment, including antenna signal 
strength and noise levels. The ability to use such metrics for 
network management functions has been largely addressed in 
the context of wireless mesh networks [12].  

In order to support higher level management by adding 
domain knowledge to raw monitoring data, a new concept in 
data enrichment process can be used - Semantic Attributes [6]. 
Semantic attributes are pieces of semantic encodings created 
by domain experts to support non-expert user explore an 
information domain. Semantic attributes encapsulate encoded 
expert insights for a given domain, supporting personalization 
and interlinking according to an end-user’s preferences. This 
data abstraction, enhancement, and classification process 
supports the ability to leverage higher level semantics. OWL 
ontology [3] provides a series of species, serializations, and 
syntaxes to represent knowledge which could be understood 
and reused by the machine and applications on the web.  

III. SYSTEM DESIGN 
The proposed approach utilizes domain-expert knowledge that 
is embedded into the system in two processes: the semantic 
annotation process, and the ontology-driven event detection 
and analysis process, thereby forming a layered architecture. 
The core components of HANMS and will be detailed in the 
following sections.  

A. Example Use Case 
This section presents a typical HAN that HANMS could 
operate in. The example HAN has three active devices: an iPad, 
which can be used for VoIP calls; an Xbox, acting as an IPTV 

client; and a laptop PC which is used for web browsing and 
email. All of these may be connected to a home gateway device 
via IEEE 802.11 WiFi. Performance degradation may be 
caused by: (i) wireless interference caused by a radio-
controlled toy or microwave oven, (ii) a neighbor initiating 
some WiFi activity in the same channel – causing interference, 
or (iii) some hardware may develop a fault, (iv) the iPad or 
laptop may move out of range of the WiFi basestation, or (v) 
the PC user may upload a large file which congests the 
network. Such events will have different impact on the end-
user’s perceived quality of both the networking service and 
application-level services. However, the user may not have the 
expertise to examine device logs to diagnose the cause of 
problems in real time. Such technical expertise may only be 
available from highly trained but expensive support staff. If the 
user could diagnose these easy to resolve problems it would 
avoid unnecessary contact with support staff and reduce the 
operating costs for both network provider and HAN users. 

B. Semantic Annotation 
Semantic Annotation aims to enhance large amounts of 
colelcted heterogeneous data with discrete semantic encodings 
of domain expertise in order to support high-level logic 
reasoning and bridge the understanding gap between the raw 
data and non-expert users [6]. In the initial semantic annotation 
process, the raw data is associated with semantic attributes [6], 
which encapsulate the expert’s subjective insights of a domain. 
In HANMS, semantic attributes are encoded and identified in 
an XML-based model. These semantic attributes inform the 
enhancement of low-level data with semantics, where each 
contains the following:  
• A semantically meaningful concept 
• Parameters defined by experts 
• Operators related to the particular parameter  
• Values related to the particular parameter 
• Links to a domain ontology 
• Links to domain metadata 
Typically semantic meanings are encoded in this model with 
distinct and indicative concepts from a modeled domain. In the 
wireless network domain, typical log data collected from 
wireless devices contains low-level metrics and values 
including Antenna Noise, Antenna Signal, Throughput, etc. For 
the non-expert user, these concepts, scales, trends, their values 
and units, are obscure and meaningless in most situations.  By 
capturing and representing the opinions of a domain expert, the 
raw data (along with extra information about the source device 
and time) is correlated with pre-defined metadata. For instance, 
a piece of data presents as: generated by Device 13, at 13:01:01, 
with three metrics: Antenna Noise, Antenna Signal and 
Throughput. Then this piece of data is enriched and annotated 
according to the definition of semantic attributes. 

Table. 1 shows three candidate semantic attributes for a 
given device: “Antenna Noise”, “Antenna Signal”, and 
“Device Throughput”, each with three high-level values 
“Good”, “Moderate”, and “Bad”. For example, the semantic 
attribute “Antenna Noise” is given the value “Good” if the 
low-level antenna noise value is lower than -90dBm. (In the 



simplest case a semantic attribute is encoded using a low-level 
metric, some operator and reference values). This example 
semantic attribute is also referenced to the antenna noise 
metric in the metadata and the AntennaNoise_Good class in 
the domain ontology. The “Moderate” and “Bad” parameters 
are also described in a similar way.  

TABLE I.  THREE SEMANTIC ATTRIBUTE METRICS  
Semantic Attribute  value: ‘Good’ value: ‘Moderate’ value: ‘Bad’ 

Antenna Noise <-90dBm -90dBm to  
-80dBm 

>-80dBm 

Antenna Signal  >-74dBm -74dBm to  
-86dBm 

<-86dBm 

Device Throughput  <1 Mbps 1Mbps to 2Mbps >2Mbps 
 

Semantic attribute are not only applied in the data classification, 
but also in the data trend description (Table. 2). In the 
presented prototype, the raw data is inspected every three 
seconds, and the trend in the three-second-dataset (Semantic 
Attribute: “Trend”) is associated with corresponding semantic 
attribute values. The value “Disappear” indicates that the 
source of the data has vanished, so no new data exists in the 
dataset. “Gentle up/down” means the change in the dataset is 
less than 30% and “Sharp up/down” indicates the change is 
higher than 30%. “Stable” indicates that there is no significant 
change in the dataset. 

TABLE II.  SEMANTIC ATTRIBUTES OF DATA TREND 

Semantic 
Attribute 

Value: 
‘Disappear’ 

Value: 
‘Gentle 
Down’ 

Value: 
‘Gentle 

Up’ 

Value: 
‘Sharp 
Down’ 

Value: 
‘Sharp 

Up’ 

Value: 
‘Stable’

Trend No data <30% 
Down 

<30% 
Up 

>30% 
Down 

>30% 
Up <10% 

 

 
Figure 1.  The mapping between Semantic Attributes and domain ontologies 

Any parameterization of metric values for deriving values for 
semantic attributes is subjective and reflects the expert’s 
perspective. For this reason all semantic attribute encoding 
rules are configurable at runtime, but based on domain expert 
input, each semantic attribute also has default values. Because 
not all domain experts are familiar with XML encoding, it is 
difficult to hand-craft semantic attributes. This work presents 
visual ‘expert widgets’ to allow non-technical users to create 
and adjust the semantic attribute values in real time. This 

means that HANMS gets accurate human-created semantic 
attributes without the cost of large amounts of manual effort. 

In HANMS, semantic attributes are mapped to 
corresponding domain ontologies. In the mapping example (Fig. 
1), the parameters of the semantic concept models (r.h.s) are 
linked to related domain ontology classes (l.h.s). In this 
example “AntennaNoise_Any” indicates that the antenna noise 
metric could be any value except none, which is used in the 
ontology reasoning process for event detection and analysis. 
These mappings enable high-level data annotation supporting 
ontology-based logic reasoning and endow more complex 
semantic meanings to real-time data from heterogeneous 
resources, which is a foundation of the ontology-driven event 
detection and analysis process. 

C. Ontology Driven Event Detection and Analysis 
HANMS enhances the raw data with an ontology-based 
semantic annotation process by mapping semantic attributes 
and domain ontologies, and the enriched streams of 
log/performance data are observed and an event detection and 
analysis process is based on expert defined domain ontologies.  

In domain ontologies, network problems are defined as 
Events, which could be a significant change and may affect 
other devices or services of the HAN. In an extended domain 
ontology (Fig. 3), the Event class has a subclass “SuddenProb” 
which models network problems happening within a short time 
period. The Event properties afterPresents and beforePresents 
indicate the data trend within a dataset after or before event 
instances. Another property, hasReason links Event instances 
to instances of the Reason class, which represents possible 
reasons to cause this event.  

1) Event Detection 
Once every second, HANMS observes the semantically 
enhanced data and events, and checks for new instances of 
Event to detect if there is a new event occurred. The 
characteristics of the data streams, e.g. trends or data status 
(Good, Moderate, and Bad), before and after the current second 
are the fundamental criterion for the event detection process. 
AfterPresents (if available) and beforePresents are used to 
indicate data trends and characteristics, both of which have two 
sub-properties: afterPresents_essential, afterPresents_optional, 
beforePresents_essential and beforePresents_optional. If the 
event meets all restrictions in essential properties, this detection 
is considered to be high reliability, encoded with the value 
“probably”; if it only agrees with some essential restrictions the 
value is “maybe”; where the value “maybe not” indicates that 
none of the restrictions are satisfied. E.g., for the 
“DeviceDisappear” event presented in Fig. 3, the dataset 
should have following characteristics: the antenna noise value 
disappears resulting in an AntennaNoiseDisappear event; the 
signal strength value disappears resulting in a 
SignalStrengthDisappear event; and the throughput value 
disappears resulting in a ThroughPutDisappear event. 
Meanwhile, the data trend could present with any trend before 
the event. Therefore for a given unidentified event, iff the 
semantic attribute representing throughput for the given device 
has the value ThroughPutDisappear after the event and 



ThroughPut_any before the event, the HANMS reasoning 
process infers the event as a high-level DeviceDisappear event. 

Figure 2.  The visualized domain ontologies  

2) Event Analysis 
If an event is detected, the next step is to judge its reason. This 
event analysis process uses the data characteristics in a period 
(9 seconds) before and after the detected event. The semantic 
property “hasReason” links instances of the Event class to 
instances of the Reason class. The Reason class properties 
causedByData and causedByTrend have essential and optional 
sub-properties and are evaluated and presented according to 
three probability levels, “probably_causedBy”, 
“maybe_causedBy” and “maybe_not_causedBy”. As encoded 
by the domain expert in the domain ontology, the 
“DeviceDisappear” event has three potential reasons: manual 
or automatic device disconnection, interference, and out of 
range. For each potential reason, we analyze annotated 
semantic attributes of the antenna noise, signal strength and 
throughput before and after this event and based on the data 
characteristics and trends, HANMS can infer a probable cause 
for a given newly identified and reasoned event. 

D. System Architecture  
Home network challenges are compounded by the need to 
provide a system for normal HAN users to understand and 
observe how wireless HAN devices work in real time and to 
perform a dynamic problem analysis using the expert 
knowledge embedded in defined semantic attributes and 

domain ontologies. For these reasons HANMS is required to 
realize the following goals: 
• extensible architecture with high compatibility and usability 
• support heterogeneous input data with semantic attribute 

and domain ontology consuming capabilities 
• enhance and annotate the raw data with semantic meanings 
• domain ontology driven network intelligent problem 

detection and analysis 
• user-friendly visual interface for non-expert users 
• appropriate visual widgets for domain experts to define/ 

adjust semantic attributes and analyze actual problems  
Based on these goals, HANMS uses a layered architecture 
(Fig.4) with three distinct layers: Data Preparation Layer, 
Semantic Processing Layer, and the Visualization Layer. 
HANMS was designed using Flex, a popular RIA technology, 
to realize the Visualization Layer and a server-client structure 
for the whole system. 

 
Figure 3.  HANMS Architecture 

1) Data Preparation Layer 
The heterogeneous input data collected from the home wireless 
devices are associated with related Semantic Attributes, which 
are defined in XML format by the domain expert (with visual 
support) and loaded into the system. In this process, the raw 
data are annotated with the pre-defined semantic meanings in 
real time and prepared in a semantic meaningful structured data 
stream for the Semantic Processing Layer.   

2) Semantic Processing Layer 
This layer loads additional, expert-defined domain ontologies, 
and classifies them according to upper-level Event Ontologies 
and Reason Ontologies. The Event Ontology describes the 
features of a network problem event. The Reason Ontology is 
used to infer the reason causing a network event. Based on 
these new network problem events are detected from the real-
time structured data stream and causal reasons are judged and 
analyzed. The real-time annotated data, detected events and 
related reasons are then pushed to the Visualization Layer. 



3) Visualization Layer 
Several user-friendly widgets were designed for the non-expert 
users to understand and monitor the HAN according to the data 
objects from the layer below, through a communication 
middleware. As an RIA system, the client side logic can be 
executed in this layer to realize complex interaction behaviors. 
Expert widgets are also provided in this layer to assist the 
domain expert to define/adjust the Semantic Attributes and 
review network problem events from the data point of view. It 
is particularly noteworthy that the data objects received from 
the semantic processing layer are independent of any 
particular visualization widget, so the visualization layer can 
embed additional expertise-driven logic to select or 
personalize the most appropriate presentation widget for a 
given combination of data/user. This separation of domain-
specific expertise from visualization-specific expertise 
improves on the current approach of embedding domain 
reasoning associated assumptions, in the presentation layer. 

IV. SYSTEM IMPLEMENTATION 
By using the selected technologies and approaches to meet the 
goals mentioned above, a prototype has been developed and 
deployed locally. Raw wireless log data was collected from a 
physical wireless monitoring test-bed and loaded into a 
simulation engine, which feeds HANMS by generating several 
wireless device log data streams seeded by the data collected 
from real wireless devices. The expert defined semantic 
attributes are stored in an XML database, eXist [9]. The server-
side HANMS logic, which imports semantic attribute 
definitions and domain ontologies, was developed in J2EE and 
deployed locally on a Tomcat server. The HANMS client-side 
(implemented in Flex) visual components communicates 
through Blazeds middleware [10]. 

To present the semantically meaningful data, a set of 
Visualization Widgets have been applied into three focused 
perspectives to expose the system functionality (See figures 4, 
5, 6. 

A.  Focus1: home area network monitoring 
 The HANMS network monitoring panel (Fig. 4)  contains two 
widgets to express the HANs diverse perspectives using 
semantically meaningful real-time data. In this scenario, there 

are three linked HANs, HAN1 in blue, HAN2 in green and  
HAN3 in red. The radar chart widget is used to present the 
general health of the whole network. The equi-angular spokes 
indicate the number of devices, the number of external services, 
the number of internal services, the aggregate health level, and 
the total throughput of the different HANs. In this widget, the 
bigger area means the corresponding HAN is more active. 
Agraph widget is used to describe the topology and state of 
individual devices in the different HANs. The icon of each 
device presents the device type, as laptop, xBox, iPad, etc., and 
the icon color shows the device health level, green (good), 
yellow (moderate), red (bad) or grey (disconnected). If an event 
is detected, there will be a red alert icon linked to the device 
where the event happened. 

B. Focus on the event detection and analysis 
If a detected event is clicked, the HANMS event panel (Fig. 5) 
will emerge to present the event analysis process. In this 
scenario, according to the domain ontology-based reasoning, 
the inferred “Device Disappear” event is annotated with three 
reasons, each with an associated probability: i.e.: “probably” 
caused by “Disconnect”, “maybe not” caused by 
“OutOfRange”, and “maybe not” caused by “interference”.  

Based on the analysis result, the “Device Disappear” event 
is most probably caused by a sudden physical disconnection of 
the device. The line charts shows what happened within the 
period of 9 seconds before and after the event, and the 
background color indicates the semantic attribute thresholds. In 
this case, the antenna noise, antenna signal, and throughput 
suddenly go to zero, so the system inferred that the event was 
caused by “Disconnect”. By presenting the real data, along 
with the correlation thresholds, it is much easier for the non-
expert user to understand the analysis process.  

C. Focus on the expert’s point of view 
HANMS also provides suitable widgets for a domain expert (or 
advanced user) to adjust the semantic attribute thresholds and 
personalize the event analysis process. A temporal visual 
interface allows the expert to navigate back previous intervals 
to manually evaluate whether the event is detected and 
analyzed correctly by HANMS. 

The HANMS expert panel (Fig. 6) adjusting/redefining the 
value of semantic attributes. Any change is reflected to the 

Figure 4. HANMS network monitoring panel 



monitoring panel and the event panel immediately.  

 

Figure 6. HANMS expert panel 

V. SYSTEM EVALUATION 
The HANMS prototype was evaluated to gather feedback 
about its operation, whether it matches defined goals, and user 
perception. Evluation participants were divided into two groups, 
normal user and expert, based on networking knowledge, and 
they were invited to use this system for three simulated 
different tasks. They then completed a feedback questionnaire 
on the functionality, effectiveness, efficiency, usability, user-
interface, and limitations of HANMS.  

The questions were presented in a SUS-based [11] 
questionnaire, followed by statements which participants can 
rate on a Likert scale: Strongly Agree, Agree, Disagree, and 
Strongly Disagree, for qualitative analysis. Participants were 
encouraged to provide qualitative feedback on the tasks to 
capture feedback not collected for quantitative analysis. The 
tasks expose three common problems in HAN usage scenarios. 

To date, 19 volunteers have participated this evaluation, 
and 4 of them were domain experts. The answers are ranked to 
express the feedback result from negative to positive.  

According to the result table (Table. 3), the majority of 
feedback is positive, especially in the usability and UI design. 
Most participants agree that HANMS is usable by a non-expert 
user. More than 70% of participants believe HANMS could 
detect and analyze the simulated network event effectively. As 

a result of the test tasks, 50 out of 57 HANMS observations 
were correct, which indicates that even in its current prototype 
state HANMS is suitable for different tasks in different 
scenarios. 16 of the 19 volunteers thought the existing 
functions of HANMS were sufficient. Moreover, nearly all 
participants agree that this network monitoring tool is more 
efficient than the traditional ones. Experts could also get 
appropriate assistance in HANMS. However, the evaluation 
results reflect some limitations: HANMS is not sufficient to 
show multiple complex events; the historical data should be 
associated with the monitoring panel; and the probability of 
reasons could be quantified and presented in a more intuitive 
way.  

TABLE III.  HANMS EVALUATION RESULTS 

Rank Strongly 
Disagree Disagree Agree Strongly 

Agree 
Usability 2 2 20 33 
UI Design 0 7 38 31 

Effectiveness 4 13 21 19 
Functionality 3 3 24 6 

Efficiency 0 0 11 8 
Expert support 0 4 6 6

With the results from the evaluations above, we can 
conclude this HANMS prototype has already achieved most of 
the requirements and the addressed limitations could be 
improved in the future development. This prototype will be 
setup in a real home scenario to evaluate the commercial 
potential for HAN usage.  

VI. FUTURE WORK AND CONCLUSION 
This work will aims to extend ongoing work towards the 

abstraction of complex management tasks so that the non-
expert user can understand how to iteratively view, control and 
compose the high-level monitoring information and high-level 
management tasks. This would support the manipulation and 
control of the managed system from a high-level abstraction of 
user goals to low-level concrete control actions [4].  

According to the deployment and evaluation result, this 
HANMS prototype could assist ordinary end users to 
understand, diagnose and resolve potential problems in their 
home wireless networks, which presents a significant 
opportunity to reduce support costs and increase user 
satisfaction. This prototype also proved that it is possible to 

Figure 5. HANMS event panel 



combine semantic technologies and visualization technologies 
to support network monitoring/management.  

ACKNOWLEDGEMENT 
This work was funded by Science Foundation Ireland via grant 
08/SRC/I1403 — Federated, Autonomic Management of End-
to-End Communications Services (FAME). 

REFERENCES 
[1] D. Emma, “Broadband Access”, Key Issues for the New Parliament 

2010, UK Parliament,  
http://www.parliament.uk/documents/commons/lib/research/key%20issu
es/Key%20Issues%20Broadband%20access.pdf  

[2] “Broadband Internet Statistics”, Internet World Stats, 2007, 
http://www.internetworldstats.com/dsl.htm  

[3] “OWL Web Ontology Language Guide”, W3C Recommendation,  
February 2004, http://www.w3.org/TR/owl-guide/  

[4] J. Keeney, O. Conlan, D. O'Sullivan, D. Lewis, V. Wade, "Towards the 
Visualisation of Collaborative Policy Decomposition", Proc. 9th IEEE 
Workshop on Policies for Distributed Systems and Networks (POLICY 
2008), Palisades, NY, USA, 2-4 June 2008. 

[5] B. Jennings, S. Der Meer, S. Balasubramaniam, D. Botvich, M. Foghlu, 
W. Donnelly, and J. Strassner, “Towards autonomic management of 
communications networks,” IEEE Communications Magazine, vol. 45, 
Oct. 2007, pp. 112-121. 

[6] C. Hampson and O. Conlan, “Supporting Personalized Information 
Exploration through Subjective Expert-created Semantic Attributes,” 

2009 IEEE International Conference on Semantic Computing, IEEE, 
2009, p. 384–389.  

[7] J. Yang, W.K. Edwards, and D. Haslem,"Eden: supporting home 
network management through interactive visual tools," Proc. 23nd 
annual ACM symposium on User interface software and technology 
(UIST '10). ACM, pp 109-118, 3-6 Oct. 2010 

[8] G. E. Krasner, S. T. Pope, “A cookbook for using the model-view 
controller user interface paradigm in Smalltalk-80”. J. Object Oriented 
Program. 1, 3 (Aug. 1988), 26-49. 

 [9] eXist Open Source Native XML database,   
http://exist.sourceforge.net/  

[10] “BlazeDS online document”, Adobe Open Source,   
http://opensource.adobe.com/wiki/display/blazeds/BlazeDS/ 

[11] I. Brook, "SUS: a "quick and dirty" usability scale". in P. W. Jordan, B. 
Thomas, B. A. Weerdmeester, & A. L. McClelland. Usability Evaluation 
in Industry. London: Taylor and Francis, 1996.   
http://www.usabilitynet.org/trump/documents/Suschapt.doc. 

[12] F. Jan, B. Mathieu, D-E, Meddour, "A monitoring tool for Wireless 
Multi-hop Mesh Networks," Network Operations and Management 
Symposium,. NOMS 2008. IEEE , pp.587-601, 7-11 April 2008 

[13] M. Chetty, R. Banks, R. Harper, T. Regan, A. Sellen, T. Karagiannis, P. 
Key, and C. Gkantsidis, “Who’s Hogging The Bandwidth ?: The 
Consequences Of Revealing The Invisible In The Home,” Technology, 
2010. 

[14] R. Brennan, D. Lewis, J. Keeney, Z. Etzioni, K. Feeney, D. O’Sullivan, 
J. Lozano, and B. Jennings, “Policy-based integration of multiprovider 
digital home services,” IEEE Network, vol. 23, Nov. 2009, pp. 50-56. 

. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


