
can be considered as a certain abstract class of services 
provided in the context of an activity. Finally, an Activity 
may be provided by a number of users and may also 
belong to a number of categories (depending on the 
preferences of the author of the activity). 
 
4.1.1. Activity scenarios. Activities that are mapped to 
Web Services can be used in a number of ways. The basic 
example is that a user creates an activity declaration along 
with a service mapping (e.g., Consulting Service). The 
service consumer locates activities (and corresponding 
services) by searching the Activity Management Service 
and may obtain information regarding providers, such as 
coarse grained location information and their published 
service endpoints. 

The consumer may also want to execute an activity 
where, however, no service provider exists at this stage 
(i.e., pending tasks). To illustrate this example in depth, 
suppose the service consumer publishes an activity in 
form of a job description. Interested human service 
providers may publish a service mapping in the AM 
service, hence becoming a potential service provider for 
an activity or task. The consumer will be notified that a 
matching service is now available, given his task at hand. 
This activity or job description may contain a number of 
contextual constraints and requirements. An example 
filter: (&(&(availabilityStart<=08:00AM) 
(availabilityEnd>=05:00PM))(&(postalCode=10
40)(physicalMeeting=yes))). The string encodes 
the required availability time frame of the service 
provider, a constraint on the location area (neighborhood 
as a district), and the ability to arrange physical meetings. 

In addition to these two interactions, it is likely that 
services are being developed and made available in form 
of archives (e.g., jar archive in Java), possibly including 
activity descriptions. These services can then be 
downloaded and installed on the service provider’s client 
device and be published along with other services. This 
idea is well aligned with the vision of OSGi, where Java 
containers may run on embedded devices and modular 
services (OSGi bundles) that interact with each other 
through defined interfaces. 
 
5. Design and implementation 
 

Our current framework is designed to run on mobile 
computers (Windows XP laptops), mobile devices 
(PocketPC and Symbian platform), and embedded Linux 
platforms. The prototype is mainly implemented using 
Java (e.g., the Activity Management) and .NET for a 
simple location enhanced activity explorer application. 
OSGi was our choice for a pervasive service architecture. 

Mobile devices are becoming increasingly powerful, 
not only in terms of hardware capabilities, but also 
supporting rich Java APIs. Devices such as the Symbian 

9.1-based SE m600i [12] support the CDC environment, 
which brings major advantages for the application 
developer. For example, CDC supports user defined class 
loaders, the reflection API and thereby meeting 
requirements for OSGi container deployment, which was 
not possible on CLDC-based devices, and also the ability 
to interact with native methods via the Java Native 
Interface (JNI). CDC on Smartphones enables us to 
progress towards richer Java applications on mobiles and 
also managed services that can be deployed in OSGi 
containers in form of bundles. 
 
5.1. OSGi container technology and services 
 

Two OSGi containers can readily be used for mobile 
or embedded devices, the popular open-source 
implementation from Knopflerfish (short KF) with the 
overall size in the minimal configuration of 288kb [4]. 
The other option is Concierge [5], an OSGi R3 
implementation with a footprint of 79kb. In our test 
environment KF was used on the PocketPC (service 
provider implementation) and Concierge OSGi to run the 
Activity Management Service. IBM’s Service 
Management Framework (OSGi container suitable for 
PDAs) has not been tested in our framework. 
 
5.1.1. OSGi-based services. To get an idea of OSGi-
based services & dependencies, and expected size of the 
framework, we provide a list of all required bundles in 
Table 1. 

We have developed an Activity Management Service 
and an Activity Store (i.e., the database) both packaged in 
one bundle, listed in Table 1 (1). Nevertheless, AM 
service and Activity Store (AS) can be installed on 
separate devices. For example, the AS can be installed on 
a super-peer node in a network equipped with large 
storage and multiple AM services that interact with a 
dedicated AS. We have implemented two versions of the 
store, a non-persistent store and persistent store. The non-
persistent store keeps activity-entries, profiles, etc. in the 
memory, whereas the persistent store utilizes an 
embedded SQL database based on HSQLDB, listed in 
Table 1 (2), to save all activity related information in the 
file system. All required dependencies are listed at the 
bottom of Table 1 (6-9), which are needed for Apache 
Axis as well as kSOAP (details are given in Table 2). 

 
5.1.2. WS-toolkits. In our framework we have used 
toolkits already available in KF’s bundle repository – 
Apache Axis and kSOAP. Both are packaged as OSGi 
bundles and can be deployed in KF or Concierge. 
However, kSOAP has limited features in terms of Web 
Services support, for example WSDL support, and 
performance issues when processing SOAP messages [1]. 
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Table 1. Basic OSGi bundles and services 
Bundle name Size 
(1) activitymgmt.jar 29kb 
(2) hsqldb.jar (persistent store) 629kb 
(3) axis-osgi_all-0.1.0.jar 1,328kb 
(4) ksoap-osgi_all-2.0.0.jar 139kb 
(5) jslp-osgi-0.7.0.jar 62kb 
Dependencies 
(6) commons-logging_all-2.0.0.jar (35kb), (7) cm_all-
2.0.0.jar (62kb), (8) jsdk-2.2.jar (34kb), (9) http_all-
2.0.0.jar (90kb) 
 

Particularly on PocketPCs, we have only a subset of 
the J2SE APIs available as Java on mobile devices is 
supported through the J2ME platform (Java 2 Platform 
Micro Edition). The J2ME specifications define the 
Connected Device Configuration (CDC), which is a 
subset of J2SE, and the Connected Limited Device 
Configuration (CLDC). In contrast to CDC, CLDC 
provides libraries such as the Connection Framework 
suitable for devices with a small memory footprint but not 
part of J2SE. IBM’s J9 is a widely used JVM that 
supports both specifications, CLDC and CDC. We use J9 
for our PocketPC based WS-provider implementation. To 
our knowledge Apache Axis, listed in Table 1 (3), cannot 
be run on J9 due to a number of missing dependencies 
that are not supported by CDC. For that reason we use 
kSOAP, Table 1 (4) to provide Web Services on 
PocketPC-like devices. 

Aside from the dependencies, the Apache Axis OSGi 
bundle has a rather large footprint in its current 
configuration, thus not being the best choice for mobile 
devices. Note that Apache Axis includes WS-client and 
WSDL generation features, which can be removed to 
reduce the bundle footprint. 

 
Moreover, we are experimenting with embedded 

Linux platforms such as Gumstix [8] to host OSGi 
services (Figure 3). It is well possible to install a JVM 
(e.g., JamVM – an open-source Java virtual machine for 
Linux) on such boards. The board shown in Figure 3 
features a 400 MHz (Intel XScale PXA255) CPU, 16 MB 
flash memory, onboard Bluetooth wireless connectivity, 
and can be extended by connecting a Wifi expansion 
board. Boards can be flashed with a full Linux (being 
shipped with pre-flashed Linux v.2.6). We deployed the 
Activity Management Service along with the Activity 
Store on this platform using the Concierge OSGi 
container including the Apache Axis and kSOAP bundle, 
listed in Table 1, (3) and (4) respectively, as means to 
provide embedded Web Services. We envision a case 
where Activity Management Services and Service 
Registries are deployed on a number of such embedded 
platforms to provide a local point of attachment (i.e., 

network neighborhood) for mobile devices equipped with 
Bluetooth and WLAN interfaces to register their services. 
 

 
Figure 3. Gumstix embedded Linux platform 

 
Note, Gumstix boards can be configured to act as 

WLAN access points or Bluetooth PAN (Personal Area 
Network) servers to enable IP connectivity for situated 
Laptops, PocketPCs, or SmartPhones and could thereby 
function as gateways to the Internet. A summary of the 
(tested) configuration of our testbed is given in Table 2 
(K is abbreviated for the KF container and C for 
Concierge): 
 

Table 2. Configuration of testbed 
Role Platform K/C Dep. 
Service 
Provider 
(basic 
bundles) 

Laptop (WinXP) 
PocketPC 
(Windows Mobile) 
Smartphone 
(Symbian v.9.1) 

•/- 
•/- 
 
-/• 

(3,5,6,7,8,9) 
(4,5,8,9) 
 
(4,5,8,9) 

Activity 
Mgmt./
Registry 

Laptop (WinXP) 
Gumstix  
(Linux v.2.6) 

-/• 
-/• 
 

(1,2,3,5,6,7,8,9) 
(1,3,5,6,7,8,9) 

 
Note that, for the mobile service provider only the 

basic OSGi bundles including dependencies, as defined in 
Table 1, are listed. The actual collaboration services, GPS 
position provider, etc. are not listed as they depend on the 
specific collaboration use case. 
 
5.1.3. Service discovery. The service location protocol 
(SLP) can operate in ad-hoc as well as infrastructure 
mode. If a large number of nodes reside in a particular 
network segment or neighborhood, a directory agent 
(DA) can be deployed which results in multicast 
suppression behavior. When a directory agent detects a 
probe or resolution request sent by multicast, the DA 
sends an announcement (DA advertisement) for itself. By 
listening for these announcements, clients detect directory 
agents and switch to the DA-specific protocol. If a DA is 
unresponsive, clients revert back to use the multicast 
protocol. 

For our purposes we can utilize SLP in different 
modes to discover services. First of all, a Service Lookup 
component could act as an SLP UA (User Agent) that 

2007 IEEE International Conference on Web Services (ICWS 2007)
0-7695-2924-0/07 $25.00  © 2007



scans the network for matching services by means of 
multicast requests. Secondly, the Activity Management 
acts as a SLP SA (Service Agent) announcing the AM 
service that can be discovered by mobile devices (i.e., 
mobile service provider). Thirdly, the Service Registry 
implements a DA registering all via SLP announced 
services. 

In our prototype implementation we focused on the 
second and the third option. An SLP service URL 
basically consists of three elements, the URL schema 
“service:”, the service type, and the service address 
specification [11]. The syntax: service: URL = 
"service:" service-type ":" site url-path. 

We defined the AM service with following service-url: 

service: activityMgmt: 
http://dan.tuwien.ac.at/activitymgmt. The 
part “activityMgmt” denotes an abstract service type 
(class of service types). In addition, services may have an 
unlimited number of name/value pairs, called attributes 
(attr-id "=" attr-value). An example for the 
Activity Management’s attributes: 

1. persistent = true (i.e., collocated with AS) 
2. addressLine = Argentinierstrasse 8 
3. city = Vienna 
4. postalCode = 1040 

The first line denotes whether registrations are saved 
persistently or not. Lines 2-4 denote the store’s address 
that can then be retrieved from devices to determine their 
approximate semantic location (neighborhood). 
“Semantic location” refers to the location information 
which can be interpreted by humans (e.g., street, city) as 
opposed to low level sensor information (e.g., GPS 
coordinates). 

 
Listing 3. Activity management interface 

(1) public Address getStoreAddress() 
(2) public boolean 

registerProfile(UserProfile profile) 
(3) public String 

putActivityEntry(ActivityEntry entry) 
(4) public ActivityEntry[] 

getActivityEntries(BasicFilter[] 
basicFilters) 

(5) public ActivityEntry[] 
getActivityEntries(String rfcFilter) 

(6) public boolean 
removeActivityEntry(String authKey) 

 
The actual registration of services (e.g., activity-

service mappings) is then made by invoking WS-
operations on the service. The simple interface is shown 
in Listing 3. Method 1 in Listing 3 allows consumers and 
service providers to retrieve the store’s address, for 
example for visualization on a map. Method 2 provides 
the ability to register publicly available user-profiles 
including addresses. An activity entry can be added by 
invoking method 3, which returns a globally unique 

identifier. Methods 4 and 5 can be used to retrieve 
activity entries by specifying a search filter, either as 
RFC1960 compliant string (method 5) or by passing a 
BasicFilter as argument to method 4 (the BasicFilter is a 
complex XML data type as opposed to the string 
representation). Finally, method 6 allows the removal of 
an activity entry. 

Alternatively, as mentioned before, the Service 
Registry can be operated in SLP DA mode. It would then 
respond to multicast probes or requests by responding 
with DA advertisements. For that purpose we have used 
and extended an open-source Java-based SLP API (jSLP, 
[6]) that currently supports SLP UA and SA mode. 
Service provider could for example register a “Document 
Review” activity by specifying ”documentReview” as 
the abstract SLP service-type, the url-path defining the 
service endpoint, and additional properties such as: 

1. activityName = WS-articles-review 
2. activityDescription = Expertise in gSOAP TK 
3. userId = john.doe@domain.com 
 
The Service Registry updates the Activity Store upon 
receiving service registrations (i.e., activity mappings). 

 
5.2. Service provider client 
 

We have extended Knopflerfish’s AWT Desktop 
bundle (small footprint of 75kb suitable for mobile 
devices) allowing the (mobile) user to manage his 
personal services. A “GPSproducer” bundle is used to 
obtain GPS traces from an external Bluetooth enabled 
GPS receiver via the Bluetooth Serial Port Profile. GPS 
position information can then be consumed by other local 
bundles. If a service provider reveals his physical location 
by allowing GPS coordinates to be requested from the 
provider’s Web Service, the map (MapPoint service) can 
be refreshed periodically to visualize the location 
information in real-time (Figure 1, 7). Alternatively, if the 
service provider does not disclose detailed location 
information, still a location estimate can be given at a 
higher level of granularity by returning the address of the 
Activity Management Service/Service Registry where the 
provider is registered. 
 
6. Related work 
 

The background of our activity-centered perspective 
on human collaboration is situated in the CWE domain, 
motivated by aspects of Activity Theory. Dustdar presents 
an activity-based management system for globally 
operating teams for process-aware collaboration and 
coordination [3]. Christensen and Bardram hypothesize 
that computer systems must handle human work activities 
as first class objects [9]. They introduce an Activity 
Management Subsystem capable of supporting mobile 
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users in ad-hoc collaboration, specifically targeting the 
healthcare domain. In contrast to our work, they do not 
employ a service-oriented architecture. Bardram discusses 
an Activity-based Service Discovery approach based on 
Jini and UPnP [10], however, not considering mobility 
aspects. An important aspect of CWEs are workflow 
management systems (WfMS) and the WS-BPEL 
specification. In the context of mobile computing, 
Hackmann et al. introduce a BPEL-workflow process 
execution engine for mobile devices [7] and similar to our 
work, utilize the kSOAP package to implement a SOAP 
server on embedded devices. In our framework we aim at 
supporting ad-hoc collaboration, as opposed to rather 
static business processes like BPEL workflows. Note, 
however, that mining of such ad-hoc interactions could 
reveal patterns which may serve as an input for workflow 
modeling. Rellermeyer and Alonso present R-OSGi [6], a 
project with the goal of providing a seamless and 
noninvasive middleware for accessing remote services in 
OSGi frameworks, in particular using Concierge OSGi 
R3. In contrast, in our research we are interested in 
embedded Web Services, deployed in OSGi containers 
that can be used to foster human collaboration. 
 
7. Conclusion 
 

We have presented the concept of Activity-Centric 
Collaboration Using Service-Oriented Architectures 
(ACCUSO). In ACCUSO, services are composed in a 
flexible and reusable manner, namely through activity 
declarations which can be instantiated and executed by 
users. The possibility to redesign activity instances during 
run-time provides the flexibility required in ad-hoc 
collaboration. Moreover, the hierarchical composition of 
activities from sub-activities in combination with the 
possibility of assigning sub-activities to different team 
members provides an intuitive yet efficient method for 
team coordination. 

Activities are executed using Web Services, 
contributing to our approach the potential benefits of 
SOA, such as dynamic service discovery and binding at 
run-time. Furthermore, we expand the notion of SOA by 
providing the opportunity to publish Human-provided 
Services (HpS) providing functionality not realizable 
through software services. The fact that HpS are 
“implemented” by a human actor is transparent to the 
system, thereby allowing provisioning of and interactions 
with an HpS based on the same infrastructure as used for 
software (Web) services. We plan to explore provisioning 
of HpS in the context of N/V/M teams further, for 
instance, given the goals of a team, who is the expert (i.e., 
HpS) who could contribute to the team’s tasks in an 
efficient manner? 

Since two or more services of the same type may be 
provided by different HpS, potentially having different 

device capabilities, we are investigating algorithms such 
as Logic Scoring of Preference (LSP) to rank services and 
to select the most suitable service. 

The issue of mobile WS-providers implemented for 
Java ME, however, remains challenging. WS APIs such 
as the JSR-172 only support the WS-consumer model, 
while kSOAP lacks the support of RPC proxies/stubs 
(serialization/deserialization of SOAP objects). The EU-
IST project Amigo (Ambient intelligence for the 
networked home environment) addresses this problem by 
extending kSOAP’s features (e.g., stub binding). 
 
8. Acknowledgements 
 

Part of this work was supported by the EU STREP 
Project inContext (FP6-034718). 
 
9. References 
 
[1] D. Schall, M. Aiello, and S. Dustdar, “Web Services on 
Embedded Devices”, International Journal of Web Information 
Systems (IJWIS), Troubador Publisher, vol. 2(1), Feb. 2006. 
[2] G. Alonso, F. Casati, H. Kuno, and V. Machiraju, Web 
Services: Concepts, Architecture and Applications, Springer, 
2004. 
[3] S. Dustdar, “Caramba - A Process-Aware Collaboration 
System Supporting Ad Hoc and Collaborative Processes in 
Virtual Teams”, Distributed and Parallel Databases, Kluwer 
Academic Publishers, vol. 15(1), Jan. 2004, pp. 45-66. 
[4] Knopflerfish OSGi R4 Framework, online at: 
http://www.knopflerfish.org/. 
[5] Concierge OSGi R3 Framework, online at: 
http://concierge.sourceforge.net/. 
[6] J.S. Rellermeyer, and G. Alonso, “Services Everywhere: 
OSGi in Distributed Environments”, EclipseCon 2007, Santa 
Clara, CA, USA, Mar. 5-8, 2007. 
[7] G. Hackmann, M. Haitjema, C.D. Gill, and G.C. Roman, 
“Sliver: A BPEL Workflow Process Execution Engine for 
Mobile Devices”, International Conference on Service Oriented 
Computing (ICSOC), Springer, LNCS vol. 4294, Dec. 2006, pp. 
503-508. 
[8] Gumstix Way Small Computing, online at: 
http://gumstix.com/. 
[9] H.B. Christensen, and J. Bardram, “Supporting Human 
Activities - Exploring Activity-Centered Computing”, 4th 
International Conference on Ubiquitous Computing, LNCS, vol. 
2498. Springer, Sept. 2002, pp. 107-116. 
[10] J.E. Bardram, “Activity-based service discovery – an 
approach for service composition, orchestration and context-
aware service discovery”, TR 2004-PB-67, Centre for Pervasive 
Computing, Aarhus, Denmark, 2004. 
[11] RFC 2608 - Service Location Protocol, Version 2, June 
1999 (http://www.faqs.org/rfcs/rfc2608.html). 
[12] Developers' Guidelines - Java ME CDC, Feb. 14, 2006 
(http://developer.sonyericsson.com). 
[13] A. Goldsmith, Wireless Communications, Cambridge 
University Press, 2005. 

2007 IEEE International Conference on Web Services (ICWS 2007)
0-7695-2924-0/07 $25.00  © 2007



<<
  /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 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Recommended"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


